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(57) i^m 

nz) / (ns-nf) ICJ:SN2A<2. 5 UlTOttiaSftt 
(1) (0±lC1«Xtt2jiJy.±<D3UXT^'J-y57ja 

a7Kuv-»ANe,«:«Rfliifc»it» (2) **-r-6ffl* 



2 
1 



BEST AVAILABLE COPY 



(2) 



11-13 3 2 3 1 



A: (ns-nz) / (ns-nf) V^mtili>Hzt< 
2. 5iaT0)«S«r1£S4tO±l=. 1)l3^li2l|]a±a> 

mv^tL<r> (ns-nf) *<0. O 7 iil±<Ot<OVSbi>m 

T o 

•J r -J^ 'J ;USXI*X7K*>>3R®;KU -7— J!l^^,^f4«J^t3|S 

[ii««7i Il*3^^6l^J3l^■c. 5aa»K'j-7-A<t8:i: 

[Ii«fll8] »3^^?l5~7l=fcl^T, 1/4St««<7) 
Si 1 ~ 4 l=IBIS(Dffl3t*^Xl*«*fll 5-8 lclBtS(DJt 

[WSigii 1] o(cfca^■c. 2iiw±a):^'j 

mTitm 1 2 ] iRjitqi 9-11 ictBtttofiaKSBo jte 

5-8 IcIBKoojt^jR^-, m^qf 9-11 icEKcoraM 

sa3^r«ii«9ii 2uiB«S(D%a«^stit. 

[000 1] 



[0002] 

[0 0 0 3] fit*, inrlH03EJ$a«i:L-CI±. «!BSfA< 

;^.«A<fflt^t>^^Tt^fc. aiasri*, igjfcttJS^sL urate 
qas1±^c^:(D^p^)a*<jb■5fc»^g*«^=^rofts^B#5fl::^■ro 

[0 0 0 4] 
[O O O 5] 

«-:*|Sia>BST^i&ns. nf^L. ll[S^|Sj<DS«T?5if n 
ztUfci^, iC: (ns-nz) / (ns-nf) "CSS 
$4tl)NzA<2. 5JilTOTltJBSfttai««)±lZ. IJiX 
tt2JUsl±<0aUX-rU 'y^7jaai»K'J^— H*^&<t«R 

[0 0 0 6] *fc*f6Mf*, WHE<oe3t«^F(cj3l-^4n 

oijt^^JBtBwJ:!;, 1»xl*2)■Jil±<7)i4^esl■A^e,^^ 

€>1/4;R««, •€-<D±IC!&SICJCi:Tr.eii«!)K*W 
-5-«>Rfll3te»«l»fflfl Stft- L T^-r * w i ^ t#«i: -r 

[0007] 

:*:#t^«[B»f^^^4l=»•:3l,^■CR«ife«■KI»t?SSt*4^r 
3E}#»«l::ll ASt L fcRfflJta>fli3fettia*«;H-r * C i 

i: Rflifc^-KBroBnicBn i:ii«)T LR 



(3) «H V 1 1-1 3 3 2 3 1 



[0 0 0 8] ttJB8f*»SLfcCtlcJ:y. H» 

[O O O 9] 

IC, 1»X(*2JiJU±<D=lL/X7^g-V^7jfta;f<iJ-7-fli 

l2l2l=0!I^LIto 1 A<4Iia«fttStt, 2A<Rfii^ 
^J'Ji»-e2 1. 2 2A<-tO>3 U':^T-'J >y^7ja!a»K«j-7— 

[0 0 1 o] :«:feMlcfea%Tffll><S«ja»rtiStrii, w 

»*^lSlfl>ja»f*Snzt Ufct^. 3t : (ns-nz) 
/ (ns-nf) T*£«$tl<SNzAf 2. 5 JJlTCDtOt? 

[0 0 1 1] *i«>as>ajti=*S!ttA^<DSB±Kit?f«>^ 
J: y »* L LMj[ja«f i±»*ri*. utriH n z6< 2 . 2 kit. 

St* 2. OiaT0t<7)-efc-6o ^Cfc^KNzfiK*. ^-f 

I*. iWIETfSft© (ns-nf) l=*€>aiHSr*SA<0. 
00m±. St*0. 0 7lil±. ^ICO. 0 9W±(D«[ 

[0 0 12] «lB»r1±aMitl*. l!?lE<©«JB«f^tt**-r 

ias«:«ri5(i=T)&iiK-c$, ]ei«i£-\!>aintt^<c^a>jjiij:y 
fct<D-efcor*<. **:itt^f»2«i»<©afi<ffika* 

[00 1 3] ttli«f1tS4iri=JSIt«imiBL/!:Nz-^«a 



■r*:^S'Jcficj: yff 5 ^ t 
[0 0 14] itja^its:»(D»$ii. i£ffisfi<)«»i={&i: 

iy. 5~500tfni. 9t*1 0~200/im. 1 5 

~i soumttoM,, tm^.m^fktkmt. Mi^mm-c 

[0 0 15] ^i:33ttH«ftiX«$}gfiE-r€>fl9l3ro'-K'J-7 

iS. 7Kyx;U7t^>3g. -tr^up— XJR. ^Hyr'JU— h 
tHUTS Km. i/K+vS. «a'KyT-m«)^,(D)Si: 

A<&(f &4x*o fit*. w;mtt. wiiftit. 
aittttjs ifojja J: y »K y U7 < ;u7i«;u*> 
m. ;KyxxT-;um-¥>7Ky-('5 Km. ;t<y*— 7t?=^-h 
— xm. tKutu u— hm-v»Jt<yr^7y;um. x^K+i/ 
ma>7Ky ^— L. < 

[0 0 16] Rfi5fc^HIIII4. S«S3t$iK«t^2ia$:n- 
L2ES<ORffl3tl=»«-r«t.<D-efty. fflSftaUXTT 

<b<D^. taft3C<b(c*t-r43t!¥f#l±<0SE<b*<'h$ <tg» 

y. fit*. a«siit©«ft«roiK^F^c<5f(o<sj:y«[B*T 
a):*:^t^ta)A*ff*Li^ RtgJt«-«lJii*. iHXi*2 
•wjioa ux-T-y •y^^jftajKy-T— iiicT^jafsc 

[001 7] *,J{c^lca UXT^y •yjyjatSTHy^— ©fl^J 

t LTi*. jaaBeisiiii&##-r4*{fttt(oia«ittii^-a 
■crofieiBja)Ssi±ncif(D^j:yi*. **7x»ni^asA<3 

0~ 1 5 0°Ca)a UXir-y ry^>*a>Ky -7— L < 

ffl I ^ 5 ■£ , u fciiiiis±asa) 3 ux T y 'V j8Ea7t< u T 
-a)*«:eyt L-c»*. afttt$f*#-r6x'<— 9-«B$!& 

SI=:^Bl:^^Lr/<7««BI«^b^«!l»A^&^i:«p' vy> 

«*ie^Lfcflijfi$*-r3.. e!ijt«jHyxxT^;um^f»7K 
yrs Km. ^Ky*— »K*-hm^f>»t<yxxT-;n'5 k 

[001 8] '^tzism.m.<n^K^7.^'}v*?ms>^*}^— 
<Dfk{i$-mt LTI*. TKy 7^ y u- h^;t<y u u 



(4) 



11-13 3 2 3 1 



a<b^«!i (>vy>ffl5) ^w-rst®. (s»^-*'r^;u 
CO0 1 91 fiiBOftK, «jtisr*/>^>»^f»rv^ 

if r= * y 3 T- 'J ^ BBi^itt© t. © i: * c: t # 
i> (i^MBas 5-2 1 4 7 9#^«i, *aif#ite3a»K 

5332522#Sf) . fcVt5«»aitt<b$«!llC*J(+ 

[0 0 2 0] ^tzz.^—^t»t Lxii. stbu^jji-rm 

ieli»t<'J-»<^U>ffl- (CH2) n-Af>7K'J f^U 
>«- (CH2CH20) in-'S:i*A«ii(f C)+t€.. X'*— 

■9-aiJ*}^fi8-rswjfi*i4<D»SL»(*. ;«tvy>asa)jb 

a<DJidl=l*nA<0~2 0, fit* 2-1 2, »K'J:*-4r-> 
>5=-U>faa>«til=l*mA<0~1 O, fit^l-ST?* 

[0021] :«:fSKa>{|3l&X-7-l^. 01.02 
ia < ttHSrttSW 1 OJilc 1 BXli 2 )iJa±(D=i u;^^^ 

'J ••^<7^S,y\i<)^-mz 1 . 2 2Axf,^fi>Raiit»JilS 
[0 0 2 2] Rfljt^JK»l*. nUXT^y-y^ataTK'J 

aii, tt3iE©«^^^-jaaicmi:fc:^r^icTfTL^3-5o ^ 
y tf— ;uT;ua— iuwroai^u— 3>?s«t?5if>y«i 

5«a7Ky7-*SBBL-c**^;^i£^ja)Sja±. sst^fflie 

fst L, a»EiRiA<@£<b**vfcH<b»i*}gjars:^/^ 

[0 0 2 3] mnci^&Tffj^-iDmmt, ttiiftsn:^ 



[0 0 2 4] iWiBtDHBBi*. ;^e>a-hji-v>p-;u3 
-has. 7P— a-hJt-V?>:^y>haj. •r-fy:^a— k 

tc cs^amt- Ltz=> uxx y f jsa^Ky v-«<o« 

•^aJS: if t S ■& C t # 

[0 0 2 5] 3ux-ry<y^'j8!a»Hy7— jKDHStt. 

fetti£*-rjffiftSSffl) <Cif<Djaj:y. O. 5~10 0« 
m, fit*1~5 0//ni, 4*1=3 ~2 0/iinA<»*Lt^. 
fcaUXT^y -v^^jaaTKy^— BOJ^fiKlcBLTtt, s 

[0O2 6] nfii^^iiJK^. m^^zm7F^o>^a< zmuL 
i*3iiju±a>=3 u^-T-y >v^i*a7Ky V— 112 1 . 22 
<DRmmtLXJi^!S.-ti:zttv^i. «»<bli. iJ'll 

[0 0 2 7] -r^ft)*. j|iJi<03u:^T-y -y^jftajKy 

ft«l=f6^;6<&y. -{-(OlS^f^til 1 O Onm(02Sfi«ll=& 

y ^ jaaTK y t-b s«» titxpim^-&itmi 

[00 2 8] *.^fWca«Si»t<D*'i>a»3!)<3 0 0~9 
O OnmOa U;^^y •y<7aa'-Ky CiHJt^lpl 

t)<SifS:i>S&-titxmi^X. ^•ro2~6fflffiSM»-r«.C 

[0029] u^ttsKom i:,m%:fsj^oimm^^s.ittr 

^^Vli1&^m^.X^SimiXSitJ:i>mift^mttj:i,Zt 

[0 0 3 0] JS*J±ELfcia<. 3u;^T-y -y^^jftSTH 

y7-i:LTI*SaS<C*,(D*fflt^-C*UA<. {i*i«<D* 

^t^jsaTKy v-isifa«sjit©3s«i«A<ffi < <t y . « 

^J:y»*L<fflt>3S. *fc«ftiC<blcJ:*feSC<b<0 

ft«tt#i±*«x-r4jaj:yi*, afi?s»t(o«f.c^jfi!«At 

Sl^t>(7?<»:yla>!7lcSl:L. -f-OftSSftiMl: 1 / 4 S^ft 
^ES-r & C i: L l^. 



(5) «BBV 1 1-1 3 3 2 3 1 



[003 1] «rlELfcau;^-T-«J«y'{7«a»t«'J-7— lets 

[0 0 3 2] lWIEU/=«tge-v^)b<»$^|6]lcS^t-r-l. 

u •y^7aa7i«u^-»*2iiJa±^t?ji«i5ftjEcifti^s 

[O O 3 31 J5c*j±ISLfc*MSe-y5^*<Jl**iaiicSE^b 
T-'j •v?jaa7K'j-7-jii^±OT2«txi*3«tja±a)Bfs 

f»»E#l9:*^ LT3 UXtF 'J ^7»ajK'J ^-»*# 

[0 0 3 4] »«t«)-t*:1ftA^&<f«»a»K'JV-<DH 
<bHcDll^l=(*, ^<0@<bHl^l±A<g5fifr-5<fc3lciKFlE 

ic^n c -cMiais-r .Swiiic^yjiLs^iJii i=«js e ^ 

[0 0 3 5] «rlBfl)«^. Bl2lcfl»J^<DJ;-5lcait3ll^ 

izit^ ffiJiM1i3(«t 1 iuna>£t#Xtt 3 It. h y T-bT- 
;Hz;up — X 7 -(■ ;uA-V>T^>U7 r xtK y u :? > 7 

[0 0 3 6] ^ffc(i[$:^ia]i=«Jse-v5^*<IE<bt-SR« 
X't,t:i\ ^a:A5l»ihs»a)^<ty«F*Lt^Rffil3t»«l■ 

[0 0 3 7] frtB<nR«3te^Xil|(Diili&l«, 0!lit(£±IB 

x5=- y v ^7jaa^y ^-A<s*LfciBiRjJB*»jiK-*-«* 

jftf <!: ic J: y ft 5 C t *<■(? ^ So 
[0 0 3 8] MKlzfct^t, J:Tfl)Jl©3UXT-y •vJ' 

5aa>t<y7-*<;-s^L-c»jai**ifc3 uxt-u -y^^jfta 



xy •v'^saEaTKyv-iiro+fani^toT. ±T©iii: 

[O O 3 9] ttoT±Tfl)/l-eSj|tifea>a««A<«ttL 

^tt^aUXT^y 'V^»jaS7Ky^-»<0l§^1±, ■rti:*^*. 

•Tfffl^^fc«$^c, ±Ta)«a)iE*fcj:y»fiK*4ifca u 
x^y 'y^'>aa'KyT-iiA<iifiiB^ear«*a«>-cs«t* 

a>«fi« ^il«<bt- 4 w i: ^ * . 
[0O4O] ^-DXmXli. fi**jRft«A<5 0 0nmJilT 
(DtiO^: 6 O Onnim±a)ta>(0 2aO!>3 UXT^y 

0 0-60 Onm©jSftl«©3^fclc•^^,^■CtSit■r•6Rii3t 
ci:A<-e#. ctitt'>/j:t%a ux^-y -y^^ 

[0041] :$iX^<Dia%mf-lt. iKaS^SBO]^^ 

< t ^ 1 JiX(* 2 A> t> JEt * 

jt^«^©«*Bl3. Bl4l=7FUfc. 4A<1/4 
a««-C, 4 1. 4 2A<ttfflaB|-(?*«. *&l=5liiH 

[0 0 4 2] i/4j6«ffi(*. 133. m4izmm<r>ia< 
mm^^mm z * sis ufcRiiifc* is««3t<b-r -sfc^ 
cot,<7>-e&y. 1 fliXf*2JiJU±ro(iffiSBicTJ^fie$ 
1/45B[«ffi(*, «ftSE<blcJ:4feSE<b©ftffi«5 

n^oi&mtjiifo&i: vpimifti^mmiztsHi>s.itt^a> 

4'<i>/:fi«0>«»ftfii|lCffiS-r'SC t A<»* Lt^, 
[0 0 4 3] l/4jRfiffi (fifflSJi) i:L-CI4orffi3t 
J«(0«d, lSijlfijtfb«ll-\>j^j(!>iSiaiK(cJ:SeSE1b(0 
««'5cif(7)^J:yiES{aiaS*<1 0 0~1 aonmcotro 

X. ■t*ilci»3fr«:5lSi©ll»r**ny. (|[$^tpl«)®Sf 
**nz. »**di:Lfc»$l=iC: (nx-ny) d = 
And = 1 0 0~1 8 0nin*aE-r'5l/4jttft«A<» 

[ 0 o 4 4 ] iitiB 1 / 4 }&§k^mtiki^-t^nmm t ^ 

Lfctas^ * y fe##<D'><f u^tfwfei-r s c t 

i:$aWi:-r*fflfltffl<Ot,<0-efcy. jES{^^4§S£ (An 
d) *<1 O 0~7 2 Onin4,<OA<JfF*L<fflL^t,Jh.*. 
[0 0 4 5] 'Ef*Jl!5tElcfcL%TfeIt<ba)t«0lSp(©^«k y 

^isio>-^xi4SS*o)-?-tv.fey^,^$L^ta). fc-stM* 

SC: (nx-nz) / (nx-ny) ■e«**l,-6N2A<5Kl 
St4>21ilT. 1#l=1. SJilT (U>r*t*-7-f-i-XflI 



(6) WBB¥ 1 1-1 3 3 2 3 1 



[0 0 4 6] ff«/**tH-C?J^fi£UrJ:<a 

[0 0 4 7] iWIBLfcAn cHf>Nz-V»Il*^ra(Dja8f* 

$5~5 0 0/im^ «t«f 1 0~3 0 0/ini. 4#I=2 0 — 2 
Coo 4 8] <i:fcl/4jR««af<7)«ifflSJS^;atS;K'J 

dicker, «a7K'j-7-«)iBiPj7-riUA^aeB»*rTf 

3£i# LfcjiESTH 'J ^-(DiHiaili/d: if^aS'EcJKJS^ 
[0 0 4 9] 1/4jKft«l*. 1«rlH(0Sn<mJi©i4fflS 

)■A^e.^f^rl,^rt,J:t^u. (afflaA<iaii-r*2»xi* 

3J■la±(»(ftfiS^I■(0■C(«;6^&«:•^Tl^Tt <^ 
ffiSIA^ftiS-r •5ttffiSI«©«»<b(* , B Wro 1 / 4 iSft 
«A!>ffla«<l: LT««6-r^>afi««Sffl<Da*<?i:(C*S!|-e 

2 H JiliEK-r 4 C i:6<±IB Lfc^ J: y L 
[0 0 5 0] iBJS(D|S]±3am«(D^<^:y»*LL^3ti¥3^^ 

i/43;fttfi4a>±:;«ii=. fijte«t5$Eaut=}^t3^:-r 

[O O 5 1 1 flIitKi: Lri4, ^fett«JJIS$**1*fc 

^ ;u A icSM«Slli ^ Kit fc t <D if © JSSnc 4, © 
L^o-S. ♦.'JfWcaiittMaiittStDCili: tK'J e- 

[0 0 5 2] ^aS^Sfil<0)f$)$IZl«. 
fiRtt, •r<i:*5*.i/4iS««$:frLBRlc««fflit<b* 



=i>h7Xhtfc<»«5^^»-6/S'Efir<fcy. 
<fflL^e>*t-5. 8t«. 3taSil*A<4 0%JU±7?. ffljtS 

[0 0 5 3] inKa>2llS«aj|(4. 1$i=-&1t«g»#« 

L fc t a><Da«^iC/d: i: CDaSg/cC^iC-eJKRe L r * L V 
-f*<b-r«Ci:A<SltD^©|»±»a)jSiJ: li^. 
IsiT. tt* 5 O O mJslT, 1 ~ 3 O O umt * 4l 

[0 0 5 4] uismvRm^mit. w&^^-^^ts-^hts 
ni«)i/y*, r;u5t-. s?;u3=.T. K<fc 

ffi. Kfc'T^i^'^A. Kfc^KS-tJA. KfcTV^^V 
tt$3%-rtroA<ffll^6)iK4. «tt^©««tt2~2 5 

«t4'5~2 os»%*<-j!ftw-e&*„ 

[0 0 5 5] flBit«S 1 /43Sft«<D±fflll=Eaf 
(SL-r. 1/4«ft«lc«-r««3fe«<OE«ft«ld:. 1 

<o^«fc y 1 /4;fi««^5^-LHta«jte<b**tfcitefl)S3t 

[O O 5 6] *«IMa)*^«-?-(4. i«S3t8f<D3fe3S)!)^f) 
*^*iSjftLfcR«it-¥>fllR«Jt^ 1 /4aafit5T?I8[« 
ttoTias. Bl6lce>ISiUfcin<» A>A^-6igJt*^ 

[0 0 5 7] 1ltIie@«)|0)RgeqSeSI=<):tll£. %fS^BZ^ 

■ci»jte«a)«ffij;ymj|*u, ^-roawiti*, »it«<oa 

afi!ll=E«Ly-=R«3t^)ISil2$R)f£<DR4eiK (SB) 
Af>«R«lte (*»«>) i:L-C2iaL, 1 / 4 jKfiffi 4 ^ 
Lai«flUt<b**i-Cfl|jt«5l=Ait-r*, Bfffi^f 



(7) ^BBJP 1 1-1 3 3 2 3 1 



tznxiftLxmmizwim.t*itzs.istme i ^^ustt* 

Ryifci:Lr?l0:RaiJt»lll«2lcAlfr«. 
[0 0 5 8] ltrlS(0Rfli%^CIIII=J:<S5lt3feld:, «IB 

Co 0 5 9] mnoia <■**■-< K^-f hS*jt«-^tt. s 
*©iHi-csijt*»yii-rF»ii=Rffljt^^K»^siaf 

it**ir» CJh,l=J:yR«P;^f=J:-53t<0*«ffl»A<« 
[0 0 6 0] R«Jt«-K»*yai«*Lfc3fcl±1/ 

4 Lrit<««jte^d[i8fiatiie5)'<o»i^«R(s 

iSL. w*ilcJ:yqfti|JlDXICJ:«.Jta>*f<Jffl»t<S«* 

[006 1] mnoimtitwit urf*. »®ics*t«$w 

-f:*-- K*<03taS*a»it«6<DffliJSlzBB«L, ^-flJ^lit 
«fl=J:y«<Di*iiiffl!ll=ffiWr*J:ai=Lfc. jSEfiftiFS 

[0 0 6 2] 1nrl^l=fea^T. i^«a)e%5fc$n-ami=tti 
izt&WLtf^im-ytzto)^. mim<ntim\z\}sihm-A. st 

[O O 6 3] >i»:^«i)6«a>SSlc|3(tf=&lltli6 1 1t. 
«3fe«^*ihLfcRy3lta)Si*t*l=. 3fe3a)6^f>OAIt 
it A<«ffi <fc y HHS w i: ^ R&Jt L XRUta x $ (J 
l=R6Jh-rSji(i)'<i:^J:y^«MT?fe«. RUtMlt. GQdhS 

itmi^*ii>»msLiftmui£<D»MUBimmizxf&fS.-ri 
[0 0 6 4] mBM&m.o>mmzmLxit. ^eizmjuo 



[0 0 6 5] mnizni^x. ii5t«a)«ffifflii (sttuw 

a*re.14-«ctlcj:y, atspMR^ISA^WJHSttStt 
JSIcEB-r -5 w i: L l^, 
[0 0 6 6] :*:f6Mlc*jL%T, iajt*-T-V>*!^S3||^-Vbra 
l8SI11$«$«-r-&fflB«r1±S4!t^Rfii%^«lll. 1/4 

Jl*^LWHI-(t:<b-r4Ci:A<T?#«. ^fiKBOTSIJi- 

<0«AI»iJ:(=J:««3%aia9f«)ffiT^K, jfci^aSOXU 
ttor«[ja*Ttt««-\i'R«Jt»«Ji, 1/4;K 
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(54) POLARIZING ELEMENT. OPTICAL ELEMENT. ILLUMINATION DEVICE AND LIQUID 
CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device having excellent luminance and visibility 
by developing a process for producing a stretched film, 
etc., having various excellent properties, such as 
strength, heat resistance and moisture resistance, while 
maintaining the highness of light utilization and low 
rainbow unevenness by a polarizing element using a 
supporting base material having the least possible 
double refraction and the polarizing element allowing the 
use of the supporting base material according the form 
of utilization, etc. 

SOLUTION: This polarizing element has a circularly 
polarized light sepn. layer 2 consisting of one or >2 
layers of cholesteric liquid crystal polymers on a double 
refractive base material 1 of <2.5 in N2 by the equation: 
(ns-nz)/(ns-nf) when the refractive indices in the 
respective directions of an intra-surface phase delay 
axis and phase advance axis and thickness are defined 

as ns, nf, nz. The element may otherwise have a quarter-wave plate consisting of one or ^2 
layers of phase difference layers on the circularly polarized light sepn. layer of the element. 
The illumination device has this polarizing element or optical element via this circularly 
polarized light sepn. layer side on a surface light source having a reflection layer on its rear 
surface. The liquid crystal display device has a liquid crystal cell via a polarizing plate on the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polarizing element characterized by Nz defined by 

formula:(second-nz)/(second-nf) having the circular polarization of light detached core which 
consists of a cholestericHiquid-crystal polymer layer more than one layer or two-layer on 2.5 or 
less birefringence base material when the refractive index of each direction of the lagging axis 
within a field and a phase leading shaft is set to ns and nf and the refractive index of the 
thickness direction is set to nz. 

[Claim 2] The polarizing element whose (second-nf) of a definition of a birefringence base 
material for the preceding clause is 0.07 or more things in claim 1 . 

[Claim 3] The polarizing element which a birefringence base material becomes from the polymer 
film of a drawing or not extending, in claim 1 or 2. 

[Claim 4] The polarizing element which a film becomes from the polymer of a polyolefine system, 
a norbornene system, a polyester system, a polyimide system, a polycarbonate system, a 
polyether sulphone system, a polysulfone system, a cellulose type, a polyarylate system, the 
Pori acrylic, or an epoxy system in claim 3. 

[Claim 5] The optical element characterized by having the quarter-wave length plate which 
consists of a phase contrast layer more than one layer or twoHayer on the circular polarization 
of light detached core in a polarizing element according to claim 1 to 4. 

[Claim 6] The optical element which is what has the phase contrast layer which a quarter-wave 
length plate becomes from the liquid crystal polymer of at least one layer in claim 5. 
[Claim 7] The optical element which can twist a liquid crystal polymer and carries out 
orientation in claim 6. 

[Claim 8] The optical element which has the polarizing plate of dichroism matter content above 
a quarter-wave length plate in claims 5-7. 

[Claim 9] The lighting system characterized by having a polarizing element or an optical element 
according to claim 5 to 8 according to claim 1 to 4 through the circular polarization of light 
detached core side on the surface light source which has a reflecting layer at the rear face. 
[Claim 10] The lighting system which has at least one-layer prism array layer in claim 9. 
[Claim 1 1] The lighting system in the condition that have a prism array layer more than 
two-layer, and the array direction of an array crossed in the layer of it upper and lower sides in 
claim 10. 

[Claim 1 2] The liquid crystal display characterized by having a liquid crystal cell through a 
polarizing plate in the optical outgoing radiation side of a lighting system according to claim 9 to 
11. 

[Claim 1 3] The polarizing element according to claim 1 to 4 to which it comes to carry out the 
laminating of all or the part through a glue line, the optical element according to claim 5 to 8. the 
lighting system according to claim 9 to 1 1, or the liquid crystal display according to claim 12 of 
the formative layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable polarizing element for improvement 
in the brightness of a liquid crystal display etc., an optical element, and a lighting system. 
[0002] 

[Background of the Invention] It separates into the circular polarization of light of right and left 
of the natural light through the polarizing element which comes to prepare the circular 
polarization of light detached core which consists of a cholesteric-liquid-crystal polymer on a 
support base material, and the system which raises the brightness of a liquid crystal display is 
proposed by linearly-polarized-light-izing it through a quarter-wave length plate, and supplying 
a liquid crystal cell. A support base material is used for the purpose of orientation processing, 
reinforcement, etc. of a liquid crystal polymer layer. 

[0003] Conventionally, as the aforementioned support base material, a small triacetyl cellulose 
film and a small glass plate were used for the birefringence as much as possible. While a 
birefringence disturbs a polarization condition and reducing the utilization effectiveness of light, 
it is because it becomes the cause by which the birefringence light which carried out the 
slanting transparency of the support base material makes a liquid crystal display generate 
rainbow nonuniformity, and reduces visibility. However, since there were problems, such as 
hygroscopicity, in ******** and a triacetyl cellulose film at a glass plate, the thickness and 
handling were regulated at the time of production of a polarizing element etc., and there was a 
trouble that the manufacture approach, a utilization gestalt. etc. were limited. 
[0004] 

[The technical technical problem of invention] Maintaining the height of efficiency for light 
utilization and the lowness of rainbow nonuniformity by the polarizing element which used the 
small support base material as much as possible, this invention develops the polarizing element 
which can use the support base material according to the manufacture approaches, such as an 
oriented film which is excellent in many physical properties, such as reinforcement, thermal 
resistance, and moisture resistance, a utilization gestalt, etc., and a birefringence makes it a 
technical problem to obtain the liquid crystal display which is excellent in brightness or visibility. 
[0005] 

[Means for Solving the Problem] This invention offers the polarizing element characterized by 
Nz defined by formula:(second-nz)/(second-nf) having the circular polarization of light detached 
core which consists of a cholestericHiquid-crystal polymer layer more than one layer or 
twoHayer on 2.5 or less birefringence base material, when the refractive index of each direction 
of the lagging axis within a field and a phase leading shaft is set to ns and nf and the refractive 
index of the thickness direction is set to nz. 

[0006] Moreover, the quarter^wave length plate with which this invention consists of a phase 
contrast layer more than one layer or twoHayer on the circular polarization of light detached 
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core in the aforementioned polarizing element, The optical element characterized by having the 
polarizing plate of dichroism matter content if needed on it, And the lighting system 
characterized by having an aforementioned polarizing element or an aforementioned optical 
element through the circular polarization of light detached core side on the surface light source 
which has a reflecting layer at the rear face, and the liquid crystal display characterized by 
having a liquid crystal cell through a polarizing plate at the optical outgoing radiation side of the 
lighting system in a list are offered. 
[0007] 

[Effect of the Invention] According to the polarizing element of this invention, the polarization 
condition of the circular polarization of light which it was reflected by the circular polarization of 
light detached core based on the large birefringence property of a support base material, and 
carried out re-incidence to the support base material Is cancelable. When the light is used as a 
lighting system, can shut up between the reflecting layer on the rear face of the surface light 
source, and a circular polarization of light detached core, and can carry out re-incidence to a 
circular polarization of light detached core repeatedly through a multiple echo, and it is used 
with light source light A birefringence can attain the height of efficiency for light utilization and 
the lowness of rainbow nonuniformity which carry out an abbreviation even match to the 
polarizing element using a small support base material as much as possible. In the support base 
material of birefringence with which said polarization condition is not canceled, as described 
above, visibility falls greatly by generating of the rainbow nonuniformity by the birefringence light 
which carried out the slanting transparency of the support base material, and it is hard coming 
to penetrate a circular polarization of light detached core by survival of a polarization condition, 
and lowering of brightness becomes large. 

[0008] On the other hand, by having permitted the birefringence, the support base material 
which has the physical properties made into the objects, such as the reinforcement and thermal 
resistance of an oriented film etc., and moisture resistance, can be used choosing it suitably, 
and a support base material can also be thin-film-ized. consequently, the liquid crystal display 
which regulation of the manufacture approach based on a support base material, a utilization 
gestalt, etc. is substantially eased, and is excellent in brightness or visibility — manufacture — 
it is stabilized efflciently and can obtain. 
[0009] 

[Embodiment of the Invention] When the polarizing element of this invention sets the refractive 
index of each direction of the lagging axis within a field, and a phase leading shaft to ns and nf 
and the refractive index of the thickness direction is set to nz, Nz defined by 
formula:(second-nz)/(second-nf) has the circular polarization of light detached core which 
consists of a cholesteric-liquid-crystal polymer layer more than one layer or two-layer on 2.5 or 
less birefringence base material. The example was illustrated to drawing 1 and drawing 2 . For 1 , 
a birefringence base material and 2 are [ 21 and 22 ] the cholesteric-liquid-crystal polymer 
layer in a circular polarization of light detached core. In addition, 3 is a support base material. 
[0010] When the birefringence base material used in this invention sets the refractive index of 
each direction of the lagging axis within a field, and a phase leading shaft to ns and nf and the 
refractive index of the thickness direction is set to nz, Nz defined by 

formula:(second-nz)/(second-nf) is 2.5 or less thing. Making a circular polarization of light 
detached core easy for this to cancel a polarization condition and to penetrate, generating of 
the rainbow nonuniformity by the formation of the double refracted light of the light which 
carries out the slanting transparency of the base material can be prevented, and the liquid 
crystal display which is excellent in the brightness which shows good visibility with the large 
angle of visibility of a transverse plane and the direction of slant can be formed. 
[0011] Said Nz of a birefringence base material more desirable than points, such as generating 
prevention of the rainbow nonuniformity by the slanting transmitted light, is 2.0 or less thing 
above all 2.2 or less. In addition, that it is minus also permits the Nz value concerned. Moreover. 
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rather than points, such as improvement in brightness, 0.09 or more birefringence base materials 
can use [ the double refractive-index difference by (second-nf) of the definition by the above ] 
preferably especially 0.07 or more above all 0.001 or more. 

[0012] A birefringence base material can be formed with the proper ingredient in which the 
aforementioned birefringence property is shown, and its polymer film is more desirable than 
points, such as handling nature and filminess. The polymer film may be formed by proper 
methods, such as the casting method and an extrusion method, and may be an oriented film by 
proper mode of processing, such as one shaft and biaxial, and may be a non--extending film. 
[0013] The above mentioned property control of Nz, a birefringence difference, etc. in a 
birefringence base material can be performed by changing conditions, such as construction 
material of a base material, such as crystallinity, thickness and draw magnification, and drawing 
temperature. Moreover, the method which carries out the heating drawing for example, of the 
polymer film under adhesion with a heat shrink nature film can perform control of the refractive 
index of the thickness direction. 

[0014] Although the thickness of a birefringence base material can be suitably determined 
according to the purpose of use etc., especially generally it is set to 15-150 micrometers 
10-200 micrometers above all 5-500 micrometers from points, such as reinforcement and 
thin-film-izing. In addition, a birefringence base material does not need to be a monolayer object 
and may be double **** like the film which laminated the different-species polymer for the 
various object, such as reinforcement and improvement in thermal resistance and the adhesion 
of a liquid crystal polymer. 

[0015] In addition, what especially definition does not have about the aforementioned polymer 
which forms a birefringence base material, is excellent in transparency, and shows an equal 
birefi^ingence is desirable. Incidentally as an example of the polymer, the thing of the polyolefine 
system like polyethylene or polypropylene, a norbornene system, a polyester system, a 
polyimide system, a polycarbonate system, a polyether sulphone system, a polysulfone system, 
a cellulose type, a polyarylate system, a polystyrene system, a polyvinyl alcohol system, a 
polyvinyl chloride system, a polyvinylidene chloride system, the Pori acrylic, a polyamide system, 
an epoxy system, and a liquid crystal polymer system etc. is raised. Above all, the polymer of a 
polyolefine system, a norbornene system, a polyester system and a polyimide system, a 
polycarbonate system and a polyether sulphone system, a polysulfone system and a cellulose 
type, a polyarylate system, or the Pori acrylic and an epoxy system can use preferably from 
points, such as moisture resistance, thermal resistance, reinforcement, or/and filminess. 
[0016] A circular polarization of light detached core can be divided into the circular polarization 
of light on either side through an echo and transparency, and can form the natural light using a 
proper cholesteric-liquid-crystal polymer. The cholesteric-liquid-crystal polymer is excellent in 
the superposition effectiveness of a liquid crystal layer, the point of thin-film-izing, the point 
that change of the optical property to viewing-angle change can form a small liquid crystal 
display with a large angle of visibility, etc., and its large thing of a birefringence is more desirable 
than points, such as a size of the wavelength region of selective reflection, above all. A circular 
polarization of light detached core can be formed in the cholestericHiquid-crystal polymer layer 
more than one layer or two-layer. 

[0017] Incidentally as an example of a cholesteric-liquid-crystal polymer, the thing of the 
principal chain mold with which the straightHine-like atomic group (meso gene) of the conjugate 
property which gives a liquid crystal stacking tendency was introduced into the principal chain 
and side chain of a polymer, or a side-chain mold etc. is raised. Rather than points, such as 
handling nature and the stability of the orientation in operating temperature, the 
cholestericHiquid-crystal polymer whose glass transition temperature is 30-1 50 degrees C can 
use preferably. In addition, it has the structure which combined the meso gene radical which 
minds the spacer section which gives flexibility if needed as an example of said principal chain 
type of cholesteric-liquid-crystal polymer, and consists of a Para permutation ring compound 
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etc., for exannple. polynners, such as a polyester system, a polyamide system, a polycarbonate 
system, and a polyester imide system, are raised. 

[0018] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent 
content, a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer 
of a nematic system and a cholesteric system, etc. which have the low-molecular-liquid-crystal 
compound (meso gene section) which makes polyacrylate, polymethacrylate, a polysiloxane, poly 
malonate, etc. a principal chain frame, minds the spacer section which consists of an atomic 
group of conjugate property as a side chain as an example of the cholesteric-liquid-crystal 
polymer of a side-chain mold if needed, and consists of a Para permutation ring compound etc. 
are raised. 

[0019] Like the above, it can consider as the thing of a cholesteric stacking tendency with the 
method which introduces the proper chiral component which consists of a compound which has 
ajsymmetrical carbon also in what has the Para permutation ring compound which gives the 
nematic stacking tendency which consists of the Para permutation aromatic-series unit, the 
Para permutation cyclohexyl ring unit, etc. like for example, an azomethine form, an azo form, an 
AZOKISHI form and an ester form, a biphenyl form and a phenylcyclohexane form, and a bicycio 
hexane form, a low-molecular chiral agent, etc. (JP,55-21479,A, U.S. Pat. No. 5332522, etc.). In 
addition, a cyano group, the alkyi group, alkoxy group of the end substituent in the para position 
in the Para permutation ring compound, etc. may be proper. 

[0020] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, 
polyoxymethylene chaln-(CH2CH20) m- etc. which show flexibility are raised, the chemical 
structure of the meso gene section etc. determines suitably the number of cycles of the 
structural unit which forms the spacer section — having — general — the case of a 
polymethylene chain — n — 0-20, and the case where they are 2-12, and a polyoxymethylene 
chain above all — m — 0-10 — it is 1-3 above all. 

[0021] The polarizing element of this invention has the circular polarization of light detached 
core 2 which becomes drawinia: 1 and drawing 2 from the cholesteric-liquid-crystal polymer 
layers 21 and 22 more than one layer or two-layer on the birefi^ingence base material 1 like 
instantiation. Although the formation can be performed by the approach of laminating for 
example, a birefringence base material and the film of a cholesteric-liquid-crystal polymer 
through a glue line if needed etc.. it is performed by the approach of generally carrying out the 
coating attachment of the cholesteric-liquid-crystal polymer on a base material. 
[0022] A circular polarization of light detached core is formed by carrying out orientation 
processing of the cholesteric-liquid-crystal polymer. The orientation processing can be 
performed by the approach according to conventional low-molecular liquid crystal. Incidentally 
as the example, film prepared on the base material, such as polyimide and polyvinyl alcohol, on 
the proper orientation film which consists of what carried out rubbing processing with the rayon 
cloth etc., a method vacuum evaporationo layer of slanting of Si02, etc. A liquid crystal polymer 
is developed on the oriented film by drawing etc. Or more than glass transition temperature It 
heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GUFRANJAN orientation, it cools under to glass transition temperature, and it 
considers as a vitreous state, and the approach of forming the flozen layer by which the 
orientation concerned was fixed etc. is raised. In addition, the above-mentioned film of a liquid 
crystal polymer can obtain this flozen layer by exfoliating from a base material. 
[0023] Also with a heating melting method, expansion of the aforementioned liquid crystal 
polymer is good, and can also be developed as a solution by the solvent. As the solvent, proper 
things, such as a methylene chloride, a cyclohexanone and a trichloroethylene. 
tetrachloroethane and N-methyl pyrrolidone. and a tetrahydrofuran, can be used, for example. 
[0024] The aforementioned expansion can be performed by proper approaches, such as a spin 
coat method, the roll coat method, the flow coat method and the printing method, a dip coating 
method and the flow casting forming^membranes method, the bar coat method, and gravure. On 
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the occasion of expansion, the superposition method of the cholestericHiquid-crystal polymer 
layer which minded the orientation film if needed etc. can be taken. 

[0025] Especially the thickness of a cholesteric-liquid-crystal polymer layer has above all 3-20 
micrometers more desirable than points, such as turbulence of orientation, prevention of 
permeability lowering, and selective reflection nature (wavelength range which shows circular 
dichroism), 1-50 micrometers 0.5-100 micrometers. In addition, on the occasion of formation of 
a cholesteric-liquid-crystal polymer layer, the various additives which consist of a stabilizer or 
plasticizer metallurgy groups can be blended if needed. 

[0026] A circular polarization of light detached core can also be formed in drawing 2 like 
instantiation as a superposition layer of two-layer or the three or more-layer 
cholesteric-liquid-crystal polymer layers 21 and 22. Superposition-izing is more advantageous 
than the point of coping with the wavelength shift of the formation of an extensive wavelength 
region of isolation, or oblique-incidence light etc., and it is desirable to superimpose in the 
combination from which the main wavelength of the reflected light differs in that case. 
[0027] That is, since it is less than the whole region of the light desired when applying to a liquid 
crystal display etc. also in the wavelength range, the wavelength region which is made to 
superimpose the cholesteric-liquid-crystal polymer layer from which selective reflection nature 
differs, and shows circular dichroism can be made to expand in such a case, although a 
limitation is located in the wavelength region which shows selective reflection nature (circular 
dichroism) and the limitation also has usually the case of the large range which reaches about 
lOOnm wavelength region in the cholesteric-liquid-crystal polymer layer of a monolayer. 
[0028] It is the combination which reflects the circular polarization of light of the same 
polarization direction, and the cholesteric-liquid-crystal polymer layer whose main wavelength 
of selective reflection is incidentally 300-900nm can be used in the combination from which the 
main wavelength of selective reflection differs, and the circular polarization of light detached 
core which can cover a light region by superimposing the 2-6 kinds can be formed efficiently. 
[0029] In addition, it aims at loading of the polarization in the condition that it can prevent and 
use that the point made into combination although the circular polarization of light of the same 
aforementioned polarization direction is reflected will be in a polarization condition which 
arranges the phase condition of the circular polarization of light reflected on each class, and is 
different in each wavelength region. 

[0030] In addition, although a thing proper as a cholesteric-liquid-crystal polymer may be used 
as described above, the wavelength region of selective reflection becomes large and the larger 
liquid crystal polymer of phase contrast can be used more preferably than points, such as 
allowances over relief of a number of layers, or the wavelength shift at the time of a large angle 
of visibility. Moreover, it is more desirable than the point of reducing the angular dependence of 
the color change by viewing^angle change that the main wavelength of selective reflection is 
overlapped one by one than a short thing, and arranges a quarter-wave length plate to the long 
wavelength side. 

[0031] although a difference of the main wavelength of the selective reflection in said 
cholesteric-liquid-crystal polymer carried out is based on a difference of the spiral pitch of clan 
JAN orientation — this invention — if — you may be the circular polarization of light detached 
core of proper gestalten, such as a circular polarization of light detached core from which a 
spiral pitch changes in the thickness direction, and a circular polarization of light detached core 
from which the cholesteric-liquid-crystal polymer layer more than two-layer [ of a spiral pitch 
difference ] is overlapped as the sequence of merits and demerits based on the main 
wavelength of the reflected light, and a spiral pitch changes in the thickness direction. 
[0032] The above mentioned spiral pitch of the structure of changing in the thickness direction 
is also effective in amplification of the wavelength region of selective reflection etc. In that 
case, the layer system to which the cholesteric-liquid-crystal polymer layer from which a spiral 
pitch differs between the cholesteric-liquid-crystal polymer layers of the same spiral pitch 



5/14 



2004/04/12 15:12 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web.cgi_eije 



contains the cholestericHiquid-crystal polymer layer of the spiral pitch same like the thing of 
the gestalt which intervened one layer or more than two-layer more than twoHayer as the 
sequence of the merits and demerits of said main wavelength is permitted. 
[0033] In addition, actuation of pasting up the predetermined number of two sheets or three 
sheets or more of cholesteric-liquid-crystal polymer layers which carried out orientation 
processing, for example by thermocompression bonding etc. can perform manufacture of the 
circular polarization of light detached core from which the above-mentioned spiral pitch 
changes in the thickness direction. In thermocompression bonding processing, a method with the 
proper method which heats a cholesteric-liquid-crystal polymer layer under to isotropic phase 
transition temperature more than glass transition temperature, and carries out 
sticking-by-pressure processing through proper heating press means, such as a roll laminator, 
can be taken. 

[0034] In the case of the flozen layer of the liquid crystal polymer which consists of an one 
object with a base material, the polarizing element by the circular polarization of light detached 
core from which a spiral pitch changes in the thickness direction, as a result this invention can 
be obtained by carrying out superposition processing according to the above so that the flozen 
layers may be close. 

[0035] When said base materials 1 and 3 more than two-layer remain on the front reverse side 
of a polarizing element etc. like the instantiation to drawing 2 in the aforementioned case, as for 
support base materials 3 other than birefringence base material 1 , it is more desirable than 
points, such as maintenance of visibility, to use that to which the phase contrast by the 
birefringence like a triacetyl cellulose film or an amorphous polyolefine film applied to the small 
former correspondingly as much as possible. 

[0036] In addition, the circular polarization of light detached core from which a spiral pitch 
changes in the thickness direction may show the wavelength region of the continuous reflected 
light, and may show the wavelength region of the discontinuous reflected light. A circular 
polarization of light detached core more desirable than points, such as rainbow nonuniformity 
prevention, shows the wavelength region of the continuous reflected light. 
[0037] Manufacture of the aforementioned circular polarization of light detached core can heat 
the superposition object of the cholesteric-liquid-crystal polymer layer formed by the 
thermocompression bonding actuation described above, for example under to isotropic phase 
transition temperature more than glass transition temperature, and can be performed by the 
approach of forming the orientation layer which the cholestericHiquid-crystal polymer which 
forms an up-and-down layer in the adhesion interface mixed etc. 

[0038] The cholesteric-liquid-crystal polymer layer in which the cholesteric-liquid-crystal 
polymer of an up-and-down layer was mixed, and was formed in the above forms the circular 
polarization of light detached core from which the spiral pitch differed also from the 
up-and-down layer, and the spiral pitch changed to the multistage story in the thickness 
direction, and the spiral pitch takes the mean value of the cholesteric-liquid-crystal polymer 
layer which forms an up-and-down layer, and forms usually the field which shows the 
wavelength region of the reflected light which continued with the up-and-down layer. 
[0039] Therefore, when it uses in the combination of the cholesteric-liquid-crystal polymer 
layer which the wavelength region of the reflected light does not overlap in an up-and-down 
layer, i.e., the combination in which the lack region discontinuously called at the wavelength 
region of the reflected light exists, the cholesteric-liquid-crystal polymer layer formed of mixing 
of an up-and-down layer can fill said lack region, and can continuationHze the wavelength 
region of the reflected light. 

[0040] Therefore, for example, a reflected wave length region means that the circular 
polarization of light detached core reflected using two sorts of cholesteric-liquid-crystal 
polymer layers, a thing 500nm [ or less ] and a thing 600nm or more, also about the light of the 
500-600nm wavelength region which is the non-contiguous areas of a reflected wave length 
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region can be obtained, and this can form the circular polarization of light detached core which 
is superposition of few cholesteric^liquid-crystal polymer layers, and shows the reflected wave 
length region of a wide band. 

[0041] The polarizing element of this invention can be preferably used for formation of a liquid 
crystal display etc. In that case, a polarizing element can also be used as an optical element 
which added the quarter-wave length plate which becomes at least the one side from the phase 
contrast layer more than one layer or twoHayer. The example of an optical element was shown 
in drawing 3 and drawing 4 . 4 is a quarter-wave length plate and 41 and 42 are phase contrast 
layers. Further 5 is a polarizing plate. 

[0042] Like instantiation, a quarter-wave length plate is for linearly-polarized-light-izing the 
circular polarization of light which penetrated the circular polarization of light detached core 2. 
and is formed in drawing 3 and drawing 4 in the phase contrast layer more than one layer or 
twoHayer. As for a quarter-wave length plate, it is more desirable than points, such as 
reduction of the angular dependence of the color change by viewing-angle change, to arrange to 
the long wavelength side of the main wavelength of the reflected light in a circular polarization 
of light detached core. 

[0043] In the case of a light region, as a quarter-wave length plate (phase contrast layer), that 
whose transverse-plane phase contrast is 100-180nm is preferably used from points, such as 
linearly polarized light-ized effectiveness and compensation of the color change by the slanting 
transmitted light. That is, when the refractive index of ny and the thickness direction is set to 
nz and thickness is set to d for the refractive index of the direction which intersects 
perpendicularly the maximum refractive index within a field with nx and it, the quarter-wave 
length plate with which are satisfied of formula:(nx-ny) d=**nd=100-180nm is used preferably. 
[0044] The phase contrast layer used if needed with the phase contrast layer which shows said 
quarter-wave length plate function It is made as much as possible in agreement with the color 
balance of the light which carried out the vertical transparency of the color balance of the light 
which carried out the slanting transparency of the phase contrast layer which shows a 
quarter-wave length plate function. It is [ aiming at making the check by looking through a 
polarizing plate into neutral colors with more little coloring etc. ] for compensation, and 
transverse-plane phase contrast (**nd) is desirable also 100-720nm, and it is used. 
[0045] In addition, Nz of the phase contrast layer which can be used in the above more 
preferably than points, such as compensation of color change, to which the refractive index of 
the thickness direction is expressed with what is larger than that of one side of field inboard or 
both, or formula:(nx-nz)/(nx-ny) is especially 1 .5 or less (all permit a minus value) thing two or 
less above all five or less. 

[0046] As for a phase contrast layer, what may form with arbitrary construction material, is 
excellent in transparency, shows 80% or more of light transmittance above all, and gives uniform 
phase contrast is desirable, the oriented film which consists of a polymer generally illustrated 
with the above-mentioned birefringence base material, and a liquid crystal polymer — the liquid 
crystal polymer of twist orientation etc. is used above all. 

[0047] Control of properties, such as **nd, above mentioned Nz, an above mentioned refractive 
index of the thickness direction, etc.. can be performed according to the case of the 
above-mentioned birefringence base material. Based on a monolayer object, 5-500 micrometers, 
above all, although especially the general thickness of a phase contrast layer is 20-200 
micrometers, it is not limited to this 10-300 micrometers. 

[0048] In addition, when forming phase contrast layers, such as a quarter-wave length plate, in a 
liquid crystal polymer, according to the case of the above-mentioned circular polarization of 
light detached core, it can obtain as what has a gestalt with the proper orientation layer of the 
liquid crystal polymer supported with the oriented film and transparence base material of a liquid 
crystal polymer etc. When a liquid crystal polymer is used, the target phase contrast layer can 
also be formed without drawing processing. 
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[0049] Like the above, the quarter-wave length plate may consist of a phase contrast layer of a 
nnonolayer. and may consist of a superposition object of the two-layer or the three or 
more-layer phase contrast layer from which phase contrast is different. Superposition-izing of 
the phase contrast layer from which phase contrast is different is effective in amplification of 
the wavelength range which functions as a target quarter-wave length plate and a target 
compensating plate etc. When considering as the superposition object of a phase contrast layer, 
it is more desirable than the point which arranging a phase contrast layer with the refractive 
index of the thickness direction higher than at least one side of the refractive index within a 
field one layer or more than two-layer described above. 

[0050] An optical element more desirable than points, such as the improvement effectiveness of 
brightness, penetrates the linearly polarized light of a predetermined polarization shaft, and 
reflects the other light. An optical element can also be made into the gestalt which has arranged 
the polarizing plate 5 above the quarter-wave length plate 4 like instantiation to drawing 4 . In 
this case, it can apply to a liquid crystal cell as it is, without using a separate polarizing plate. 
[0051] As a polarizing plate, what has the proper thing which prepared transparent protection 
layer can be used for the absorption mold polarizing plate which made the dichroism matter 
contain, a polyene oriented film, or the film concerned. Incidentally as an example of an 
absorption mold polarizing plate, the film which dichroism matter, such as iodine and dichromatic 
dye. was made to stick to the hydrophilic high polymer film like a polyvinyl alcohol system film, a 
partial formal-ized polyvinyl alcohol system film, and an ethylene-vinylacetate copolymer 
system partial saponification film, and was extended is raised. Moreover, as an example of a 
polyene oriented film, the dehydration processing object of polyvinyl alcohol, the 
demineralization acid-treatment object of a polyvinyl chloride, etc. are raised. In addition, 
although the thickness of a polarizing plate is 5-80 micrometers usually, it is not limited to this. 
[0052] It is made to penetrate a polarizing plate, preventing an absorption loss for the light 
linearly-polarized-light-ized by altitude through the achievement nature, i.e., quarter-wave 
length plate, of a bright display in formation of a liquid crystal display as much as possible, and 
what has high degree of polarization is preferably used for it like the absorption mold polarizing 
plate of dichroism matter content etc. from the point of obtaining the display of the good 
contrast ratio by the incidence of the advanced linearly polarized light to a liquid crystal cell 
etc. Above all, the absorption mold polarizing plate of 99% or more of dichroism matter content 
is especially used [ light transmittance ] for degree of polarization preferably 95.0% or more at 
40% or more. 

[0053] Especially, the aforementioned transparent protection layer is prepared for the purpose 
of protection, when lacking in a water resisting property like the polarizing plate of dichroism 
matter content, and although it considered as the spreading method and film of plastics. It may 
be formed by the method with a proper laminating method etc. When forming by separation 
objects, such as a film, it is more desirable than points, such as prevention of a reflective loss, 
to carry out laminating unification by the glue line. The thickness of transparent protection layer 
may be determined suitably and. especially generally is set to 1-300 micrometers 500 
micrometers or less above all 1mm or less. In addition, a proper thing may be used as plastics 
and the thing of instantiation etc. is raised with the above-mentioned birefringence base 
material etc. 

[0054] In addition, a transparence resin layer can also be formed in the gestalt of surface 
detailed irregularity structure by the method which makes a particle contain. What shows 
transparency also for conductive things, such as the silica whose mean diameter is 0.5-5 
micrometers, an alumina, a titania, a zirconia. tin oxide, indium oxide, cadmium oxide, and 
antimony oxide, in transparence resin layers, such as organic system particles, such as a certain 
inorganic system particle, and bridge formation or non-crosslinked polymer, is used for the 
particle. The content of a particle has 5-20 common % of the weight above all two to 25% of 
the weight. 
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[0055] Although it faces arranging a polarizing plate to the quarter-wave length plate up side 
and the arrangement include angle of the polarizing plate to a quarter-wave length plate can be 
suitably determined as the phase contrast property of a quarter-wave length plate, or it 
according to the property of the circular polarization of light which carries out incidence etc. It 
is more desirable than points, such as improvement in efficiency for light utilization, to arrange 
the transparency shaft of a polarizing plate to parallel as much as possible to the polarization 
direction (the oscillating direction) of the light linearly-polarized-light-ized through the 
quarter-wave length plate. 

[0056] The optical element of this invention linearly-polarized-light-izes the circular polarization 
of light and elliptically polarized light which penetrated the polarizing element which divides the 
light from the light sources, such as the natural light, into the circular polarization of light on 
either side through an echo and transparency with a quarter-wave length plate, and enables it 
to supply them to a polarizing plate etc. Therefore, as illustrated to drawing 5 and drawing 6 , 
this polarizing element and optical element can be arranged on the proper surface light source 6 
which has a reflecting layer at the rear face, such as a side light mold light guide plate and an 
EL lamp, and a lighting system suitable as a back light of a liquid crystal display etc. can be 
formed. In addition, the surface light source of the example of drawing comes to arrange the 
light source 62 on the side face of a light guide plate 6 in which it has a reflecting layer 61 at 
the rear face. 

[0057] According to the lighting system of the example of said drawing, the light from the light 
source 62 carries out incidence to the side face of a light guide plate 6, outgoing radiation is 
carried out from the front face of a light guide plate through the echo in a rear face etc., and 
the outgoing radiation light penetrates the circular polarization of light detached core 2 arranged 
to the front-face side of a light guide plate as the predetermined circular polarization of light 
(vertical) and elliptically polarized light (slant), is linearly-polarized-light-ized through the 
quarter-wave length plate 4, and carries out incidence to a polarizing plate 5. On the other 
hand, it is reflected through the reflecting layer 61 which carried out re-incidence to the light 
guide plate 6 where a polarization condition is canceled through the birefringence base material 
1 , and has been arranged at the rear face, and incidence of the light reflected by the circular 
polarization of light detached core 2 as the circular polarization of light besides predetermined is 
again carried out to the circular polarization of light detached core 2 as a return light. 
[0058] A polarization condition is canceled through the birefringence base material 1, and the 
reflected light by the aforementioned circular polarization of light detached core turns into the 
part and light in which the reflected light of abbreviation one half may penetrate a circular 
polarization of light detached core above all. Therefore, the reflected light by the circular 
polarization of light detached core is shut up between a circular polarization of light detached 
core and a light guide plate until it penetrates the circular polarization of light detached core, 
and it repeats an echo among them. 

[0059] While the reflected light is shut up in a side light mold light guide plate like the above 
between a circular polarization of light detached core and the reflecting layer of a light guide 
plate and an echo is repeated by the meantime, a circular polarization of light detached core will 
be penetrated, outgoing radiation is carried out with the initial transmitted light of the incident 
light from the light source, and, thereby, the unused part of the light by the reflective loss is 
reduced. 

[0060] On the other hand, the light which carried out outgoing radiation from the circular 
polarization of light detached core is changed into the linearly polarized light or elliptically 
polarized light with many linearly polarized light components through a quarter-wave length 
plate, a polarizing plate is penetrated without hardly absorbing this conversion light, when that 
direction of the linearly polarized light agrees with the transparency shaft of a polarizing plate, 
and, thereby, the unused part of the light by the absorption loss is also reduced. Consequently, 
in the former, the light used as a reflective loss or an absorption loss can also be used 
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effectively, and the utilization effectiveness of light can be raised. Therefore, as the surface 
light source, the light guide plate of a side light mold can use preferably. 

[0061] The proper thing which has a reflecting layer at the rear face and was made to carry out 
outgoing radiation of the light to a front^ace side as the aforementioned light guide plate can 
be used. Preferably, the thing which has absorption [ be nothing ] of light and which carries out 
outgoing radiation efficiently is used. (The cold, heat) A well-known side light mold back light 
etc. is the example in the liquid crystal display which arranges the light source of the linear light 
source of a cathode-ray tube etc., light emitting diode, etc. on the side face of a light guide 
plate 6. and was made to carry out outgoing radiation of the light transmitted to the light guide 
plate in the inside of a light guide plate to the one side side of a plate by diffusion, an echo and 
diffraction, interference, etc. 

[0062] In the above, the light guide plate which was made to carry out outgoing radiation of the 
internal transmission light to an one side side can be obtained above all as concavo-convex 
structure, a thing which gave concavo-convex detailed prism array-like structure at what 
prepared diffuser in transparence, the optical outgoing radiation side of a translucent resin plate, 
or its rear face the shape of a dot, and in the shape of a stripe, and the rear face of a resin 
plate. 

[0063] In addition, the reflecting layer 61 prepared in the rear face of a light guide plate is more 
effective than the point of preventing the incident light from the light source leaking from a rear 
face, and preventing a reflective loss nearly thoroughly with the echo of the return light through 
a polarizing element etc. A reflecting layer can be formed in the reflector where the specular 
reflection layer represented with the metal side which consists of vacuum evaporationo layers, 
such as the diffuse reflection layer and aluminum which are represented with a concavo-convex 
side etc., and silver, a resin plate which prepared it, a metallic foil, etc. is proper. 
[0064] On the occasion of formation of a lighting system, like instantiation, one layer or more 
than two-layer are arranged if needed in predetermined locations, such as a vertical side of a 
light guide plate 6, and a side face, and auxiliary means, such as a light source holder for leading 
the diffusion plate for obtaining the prism array layer 7 which consists of a prism sheet for 
controlling the direction of outgoing radiation of light etc.. and uniform luminescence, and the 
outgoing radiation light from a linear light source to the side face of a light guide plate, are used 
as a proper combination object at drawing 6 . 

[0065] In the above, the dot given to the prism array layer arranged to the front-face side 
(optical outgoing radiation side) of a light guide plate, the diffusion plate, or the light guide plate 
may function also as a dissolution means of a polarization condition etc. by a spreading effect 
etc. In addition, when arranging the prism array layer more than two-layer, arranging in the 
condition that optical anisotropy is canceled is desirable by making the prism array in each class 
intersect perpendicularly thru/or cross, and being able to shift the arrangement include angle of 
an array. 

[0066] In this invention, the laminating unification of each class which forms a polarizing 
element, an optical element, and a lighting system, such as a birefringence base material, a 
circular polarization of light detached core and a quarter-wave length plate, a polarizing plate, 
and a light guide plate, can be carried out through a glue line if needed. Laminating unification of 
the formative layer is effective in the lowering prevention of compensation effectiveness, 
polarization conversion efficiency, etc. by lowering prevention of display grace etc., and gap of 
optical system by trespass prevention of control of the reflective loss in respect of each field, 
the foreign matter to a field side. etc. Therefore, also when a birefringence base material, a 
circular polarization of light detached core and a quarter-wave length plate, a polarizing plate, a 
light guide plate, etc. are formed in two or more layers, respectively, it is desirable to carry out 
the adhesion unification of each class through a glue line etc. 

[0067] The adhesive layer which is excellent in stress relaxation nature above all although 
proper adhesives etc. can be used for the aforementioned laminating unification controls the 
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stress produced with the heat from the light source etc. in a circular polarization of light 
detached core, a quarter-wave length plate, a polarizing plate, etc., change of the refractive 
index generated according to photoelasticity deformation is prevented, and it can use more 
preferably than the point which forms the liquid crystal display which is bright and is excellent in 
visibility or the dependability of display grace. 

[0068] The transparent binder which comes to use proper polymers, such as for example, an 
acrylic polymer, a silicone system polymer and polyester, polyurethane and a polyether, and 
synthetic rubber, can be used for formation of an adhesive layer. Above all, an acrylic binder can 
use preferably from points, such as optical transparency, and an adhesion property, 
weatherability. 

[0069] moreover, points, such as the tightness of the photoelasticity deformation by relaxation 
of the internal stress generated inside a layered product with heat as an adhesive layer, — a 
relaxation modulus — 2x105 - 1x107 dyne/cm2 — the thing of 2x106 - 8x106 dyne/cm2 is 
desirable above all. 

[0070] The thickness of an adhesive layer may be determined suitably. Especially generally 
2-200-micrometer 1-500 micrometers are set to 5-100 micrometers above all from points, such 
as adhesive strength and thin-shape-izing. In addition, proper additives, such as the tackifier 
like petroleum system resin, rosin system resin, terpene system resin and cumarone indene 
system resin, phenol system resin and xylene system resin, and alkyd system resin, phthalic 
ester and phosphoric ester, chloroparafFin and polybutene, a softener like a polyisobutylene or 
other various bulking agents, and an antioxidant, can be blended with an adhesive layer if 
needed. 

[0071] Formation of the optical element which carried out laminating unification carries out 
transfer of the adhesive layer which established Japanese tissue objects, such as a film, on the 
separator which comes to carry out surface treatment by the remover to the adhesion side of a 
polarizing element, a quarter-wave length plate is stuck by pressure on it, transfer of the 
adhesive layer is further carried out similarly on the quarter-wave length plate, and the method 
which arranges and sticks a polarizing plate by pressure on it is held. 

[0072] Moreover, after carrying out transfer of the adhesive layer prepared in adhesion sides, 
such as a light guide plate, on the separator and arranging and sticking a polarizing element by 
pressure on it. The method which carries out transfer of the adhesive layer similarly on it, and 
carries out sequential sticking by pressure of a quarter-wave length plate or the polarizing plate 
as occasion demands, Or the laminating of the adherends, such as a polarizing element, a 
quarter-wave length plate and a polarizing plate, and a light guide plate, is carried out in 
predetermined sequence through the adhesive layer beforehand prepared in the predetermined 
adhesion side, and the method which carries out press processing and sticks it by pressure in 
package is held. 

[0073] To the polarizing element by this invention, an optical element, and a lighting system, 
proper optical layers, such as an optical diffusion plate, can also be arranged in the proper 
location between the front face and layer. In that case, an optical layer may carry out laminating 
unification at a polarizing element etc. through the adhesive layer which is excellent in stress 
relaxation nature. This prior adhesion method has an advantage — the component which is 
excellent in the dependability by which quality was stabilized rather than the sequential 
adhesion method in an assembly line is obtained. 

[0074] In addition, in this invention, ultraviolet absorption ability can also be given with the 
method which processes components, such as a polarizing element, an optical element, the base 
material which forms a lighting system and a liquid crystal polymer layer, a quarter-wave length 
plate and a polarizing plate, a light guide plate, and a glue line, other optical layers, with 
ultraviolet ray absorbents, such as for example, a salicylate system compound, a benzo phenol 
system compound, a benzotriazol system compound, a cyanoacrylate system compound, and a 
nickel complex salt system compound. 
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[0075] As mentioned above the polarizing element and optical element of this invention A 
reflective loss is prevented by using in combination with the proper surface light sources, such 
as a side light mold light guide plate, carrying out the depolarization of the reflective circular 
polarization of light by the circular polarization of light detached core, and reusing as an 
outgoing radiation light. The absorption loss by the polarizing plate is prevented by changing into 
the condition that carry out phase control of the outgoing radiation light through a quarter-wave 
length plate, and the linearly polarized light component of polarizing plate permeability is 
included richly, and it enables it to aim at improvement in brightness. 

[0076] Therefore, the light which is excellent in the utilization effectiveness of light and is easy 
to penetrate a polarizing plate is offered, and it can use for various equipments preferably as a 
back light system in a liquid crystal display etc. from large-area-izing etc. being easy. In that 
case, it is more desirable than the point of using the light which carried out outgoing radiation of 
the quarter-wave length plate as the light source that the linearly polarized light component 
which may penetrate a polarizing plate as a m^jor-axis direction component of the linearly 
polarized light or elliptically polarized light etc. is included 70% or more above all 65% or more. 
[0077] The liquid crystal display which used the lighting system by this invention for the back 
light system was illustrated to drawing 7 and drawing 8 . This arranges a liquid crystal cell 8 
through an optical element to the optical outgoing radiation side side of the light guide plate 6 
which forms a lighting system, and a liquid crystal cell 8 is arranged like the example of drawing 
at the quarter-wave length plate 4 side of an optical element. In addition, 81 are a polarizing 
plate and an optical diffusion plate for check-by-looking light diffusion in 9 among drawing. 
[0078] The optical element and lighting system of this invention can be especially used for 
formation of the liquid crystal display which has a polarizing plate on both sides of a liquid 
crystal cell preferably. In addition, in the case of the optical element which has a polarizing plate 
to the quarter-wave length plate up side, the polarizing plate of the side which prepares the 
optical element in a liquid crystal cell is omissible. 

[0079] A liquid crystal display is formed by assembling suitably component parts, such as a 
polarizing plate, a liquid crystal cell, a back light, and a phase contrast plate for compensation as 
occasion demands, and generally, incorporating an actuation circuit etc. Although there is 
especially no definition except for the point which arranges an optical element or a lighting 
system through a quarter-wave length plate side thru/or a polarizing plate side like the above in 
this invention to the check-by-looking tooth-back side of a liquid crystal cell and it can form 
according to the former, as for each component part, it is desirable that adhesion unification is 
carried out through an adhesive layer 

[0080] Moreover, although the optical element and lighting system of this invention can be 
preferably used for the thing using a liquid crystal cell with the need of carrying out incidence of 
the light of a polarization condition, for example, a twist nematic liquid crystal, and a super twist 
nematic liquid crystal etc, they can be used for the thing using the liquid crystal of the guest 
host system which distributed the liquid crystal and the dichroism matter of a non-twisting 
system in liquid crystal, or a ferroelectric liquid crystal etc. 

[0081] On the occasion of formation of a liquid crystal display, proper optical layers, such as a 
phase contrast plate for compensation formed between the optical diffusion plate formed, for 
example on the polarizing plate by the side of a check by looking, an anti glare layer, an 
antireflection film and a protective layer, a guard plate or a liquid crystal cell, and polarizing 
plates, such as a check-by-looking side, can be arranged suitably. 

[0082] The aforementioned phase contrast plate for compensation aims at compensating the 
wavelength dependency of a birefringence etc. and raising visibility etc. In this invention, it is 
arranged if needed between the polarizing plate by the side of a check by looking or/and a back 
light, and a liquid crystal cell etc. In addition, as a phase contrast plate for compensation, a 
proper thing can be used according to a wavelength region etc., and it may be formed as a 
superposition layer of the phase contrast layer more than one layer or two-layer. The phase 
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contrast plate for compensation can be obtained as an oriented filnn, a liquid crystal polymer 

layer, etc. of instantiation with the above-mentioned quarter-wave length plate. 

[0083] 

[Example] 

To the polyvinyl alcohol rubbing processing side (about 0.1 -micrometer thickness) established in 
the oriented film of 20 micrometers in thickness it is thin from an example 1PET film, Nzl.SS, 
and the double refractive-index difference 0.090 within a field After carrying out coating of the 
20-% of the weight tetrahydrofuran solution of an acrylic thermotropic cholesteric-liquid-crystal 
polymer with a wire bar and carrying out heating orientation processing for 5 minutes at 1 60 
degrees C. it cools radiationally at a room temperature. The circular polarization of light 
detached core which reflects the right-handed circularly polarized light of 4 micrometers in 
thickness and 450-540nm of wavelength regions of selective reflection was formed. 
[0084] On the other hand, on the polyvinyl alcohol rubbing processing side with a thickness of 
50 micrometers which does not show a birefringence according to the above of a triacetic-acid 
cellulose film The circular polarization of light detached core with a thickness of 4 micrometers 
in which the wavelength region of selective reflection reflects the right-handed circularly 
polarized light by 570-650nm according to a difference of a meso gene ratio is formed. Liquid 
crystal polymer layers were piled up, the circular polarization of light detached core obtained 
above on it was introduced into the 1 30-degree C lamination roll, and the polarizing element 
which has the circular polarization of light detached core whose wavelength region of the 
selective reflection which consists of a superposition object which the liquid crystal polymer 
layer stuck is 450-650nm was obtained. 

[0085] subsequently, after pasting up the quarter-wave length plate whose transverse-plane 
phase contrast which consists of an oriented film of a polycarbonate is 1 40nm through the 
acrylic adhesive layer with a thickness of 20 micrometers on the triacetic-acid cellulose film 
side (there are many spiral pitches of a circular polarization of light detached core — it is — a 
side) of said polarizing element and obtaining an optical element, it has been arranged on the 
surface light source through the PET oriented film side of said polarizing element, press sticking 
by pressure was carried out through the acrylic adhesive layer with a thickness of 20 
micrometers, and the lighting system was obtained. In addition, the surface light source arranges 
a cold cathode tube with a diameter of 3mm on the side face of an acrylic light guide plate with 
a thickness of 4mm in which dot printing was performed to the rear face, surrounds it with a 
vacuum-plating^of^aluminium film, and consists of what prepared the reflective sheet which 
consists of foaming polyester film in said dot underside. 

[0086] Replaced with the example 2PET oriented film, and the drawing polycarbonate film of 
Nzl.1, the double refractive-index difference 0.001 within a field, and 116nm of transverse-plane 
phase contrast was used, and also the polarizing element, the optical element, and the lighting 
system were obtained according to the example 1 . 

[0087] Replaced with the example 3PET oriented film, and the drawing polycarbonate film of 
Nzl.1, the double refractive-index difference 0.0045 within a field, and 270nm of 
transverse-plane phase contrast was used, and also the polarizing element, the optical element, 
and the lighting system were obtained according to the example 1. 

[0088] As an example of comparison 1 PET oriented film, the thing of Nz3.3 and the double 
refractive-index difference 0.073 within a field was used, and also the polarizing element, the 
optical element, and the lighting system were obtained according to the example 1. 
[0089] The triacetic-acid cellulose film with a thickness of 50 micrometers in which a 
birefringence is not shown was used, and also it replaced with the example of comparison 2PET 
oriented film, and the polarizing element, the optical element, and the lighting system were 
obtained according to the example 1 . Therefore, a polarizing element has the same 
triacetic-acid cellulose film as both sides. 

[0090] While having arranged the TFT-liquid-crystal panel of marketing which has a polarizing 
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plate to both sides and nneasuring the brightness of the direction of a transverse plane (vertical) 
to the optical outgoing radiation side of the lighting system obtained in the assessment trial 
example and the example of a comparison (the TOPCON CORP. make, BM-5X visual 
observation of the visibility covering the direction of strabism of 45 right and left was carried 
out from the transverse plane. In addition, on the occasion of arrangement of a liquid crystal 
panel, the crossed axes angle of the drawing shaft of a quarter-wave length plate and the 
drawing shaft of a nearby polarizing plate was made into 45 degrees. 
[0091] The aforementioned result was shown in degree table. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the suitable polarizing element for improvement 
in the brightness of a liquid crystal display etc., an optical element, and a lighting system. 
[0002] 

[Background of the Invention] It separates into the circular polarization of light of right and left 
of the natural light through the polarizing element which comes to prepare the circular 
polarization of light detached core which consists of a cholesteric-liquid-crystal polymer on a 
support base material, and the system which raises the brightness of a liquid crystal display is 
proposed by linearly-polarized-lightHzing it through a quarter~wave length plate, and supplying 
a liquid crystal cell. A support base material is used for the purpose of orientation processing, 
reinforcement, etc. of a liquid crystal polymer layer. 

[0003] Conventionally, as the aforementioned support base material, a small triacetyl cellulose 
film and a small glass plate were used for the birefringence as much as possible. While a 
birefringence disturbs a polarization condition and reducing the utilization effectiveness of light, 
it is because it becomes the cause by which the birefringence light which carried out the 
slanting transparency of the support base material makes a liquid crystal display generate 
rainbow nonuniformity, and reduces visibility. However, since there were problems, such as 
hygroscopicity, in ******** and a triacetyl cellulose film at a glass plate, the thickness and 
handling were regulated at the time of production of a polarizing element etc., and there was a 
trouble that the manufacture approach, a utilization gestalt, etc. were limited. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to the polarizing element of this invention, the polarization 
condition of the circular polarization of light which it was reflected by the circular polarization of 
light detached core based on the large birefringence property of a support base material, and 
carried out re-incidence to the support base material is cancelable. When the light is used as a 
lighting system, can shut up between the reflecting layer on the rear face of the surface light 
source, and a circular polarization of light detached core, and can carry out re-incidence to a 
circular polarization of light detached core repeatedly through a multiple echo, and it is used 
with light source light. A birefringence can attain the height of efficiency for light utilization and 
the lowness of rainbow nonuniformity which carry out an abbreviation even match to the 
polarizing element using a small support base material as much as possible. In the support base 
material of birefringence with which said polarization condition is not canceled, as described 
above, visibility falls greatly by generating of the rainbow nonuniformity by the birefringence light 
which carried out the slanting transparency of the support base material, and it is hard coming 
to penetrate a circular polarization of light detached core by survival of a polarization condition, 
and lowering of brightness becomes large. 

[0008] On the other hand, by having permitted the birefringence, the support base material 
which has the physical properties made into the objects, such as the reinforcement and thermal 
resistance of an oriented film etc., and moisture resistance, can be used choosing it suitably, 
and a support base material can also be thin-filmHzed. consequently, the liquid crystal display 
which regulation of the manufacture approach based on a support base material, a utilization 
gestalt, etc. is substantially eased, and is excellent in brightness or visibility — manufacture — 
it is stabilized efficiently and can obtain. 
[0009] 

[Embodiment of the Invention] When the polarizing element of this invention sets the refractive 
index of each direction of the lagging axis within a field, and a phase leading shaft to ns and nf 
and the refractive index of the thickness direction is set to nz, Nz defined by 
formula:(second-nz)/(second-nf) has the circular polarization of light detached core which 
consists of a cholestericHiquid-crystal polymer layer more than one layer or two-layer on 2.5 or 
less birefringence base material. The example was illustrated to drawing 1 and drawing 2 . For 1 . 
a birefringence base material and 2 are [21 and 22 ] the cholesteric-liquid-crystal polymer 
layer in a circular polarization of light detached core. In addition, 3 is a support base material. 
[0010] When the birefringence base material used in this invention sets the refractive index of 
each direction of the lagging axis within a field, and a phase leading shaft to ns and nf and the 
refractive index of the thickness direction is set to nz, Nz defined by 
formula:(second-nz)/(second-nf) is 2.5 or less thing. Making a circular polarization of light 
detached core easy for this to cancel a polarization condition and to penetrate, generating of 
the rainbow nonuniformity by the formation of the double refracted light of the light which 
carries out the slanting transparency of the base material can be prevented, and the liquid 
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crystal display which is excellent in the brightness which shows good visibility with the large 
angle of visibility of a transverse plane and the direction of slant can be formed. 
[001 1] Said Nz of a birefringence base material more desirable than points, such as generating 
prevention of the rainbow nonuniformity by the slanting transmitted light, is 2.0 or less thing 
above all 2.2 or less. In addition, that it is minus also permits the Nz value concerned. Moreover, 
rather than points, such as improvement in brightness. 0.09 or more birefringence base materials 
can use [ the double refractive-index difference by (second-nf) of the definition by the above ] 
preferably especially 0.07 or more above all 0.001 or more. 

[0012] A birefringence base material can be formed with the proper ingredient in which the 
aforementioned birefringence property is shown, and its polymer film is more desirable than 
points, such as handling nature and filminess. The polymer film may be formed by proper 
methods, such as the casting method and an extrusion method, and may be an oriented film by 
proper mode of processing, such as one shaft and biaxial, and may be a non-extending film. 
[0013] The above mentioned property control of Nz. a birefringence difference, etc. in a 
birefringence base material can be performed by changing conditions, such as construction 
material of a base material, such as crystallinity, thickness and draw magnification, and drawing 
temperature. Moreover, the method which carries out the heating drawing for example, of the 
polymer film under adhesion with a heat shrink nature film can perform control of the refractive 
index of the thickness direction. 

[0014] Although the thickness of a birefringence base material can be suitably determined 
according to the purpose of use etc., especially generally it is set to 15-150 micrometers 
10-200 micrometers above all 5-500 micrometers from points, such as reinforcement and 
thin-film-izing. In addition, a birefringence base material does not need to be a monolayer object 
and may be double like the film which laminated the different-species polymer for the 
various object, such as reinforcement and improvement in thermal resistance and the adhesion 
of a liquid crystal polymer. 

[0015] In addition, what especially definition does not have about the aforementioned polymer 
which forms a birefringence base material, is excellent in transparency, and shows an equal 
birefringence is desirable. Incidentally as an example of the polymer, the thing of the polyolefine 
system like polyethylene or polypropylene, a norbornene system, a polyester system, a 
polyimide system, a polycarbonate system, a polyether sulphone system, a polysulfone system, 
a cellulose type, a polyarylate system, a polystyrene system, a polyvinyl alcohol system, a 
polyvinyl chloride system, a polyvinylidene chloride system, the Pori acrylic, a polyamide system, 
an epoxy system, and a liquid crystal polymer system etc. is raised. Above all, the polymer of a 
polyolefine system, a norbornene system, a polyester system and a polyimide system, a 
polycarbonate system and a polyether sulphone system, a polysulfone system and a cellulose 
type, a polyarylate system, or the Pori acrylic and an epoxy system can use preferably from 
points, such as moisture resistance, thermal resistance, reinforcement, or/and filminess. 
[0016] A circular polarization of light detached core can be divided into the circular polarization 
of light on either side through an echo and transparency, and can form the natural light using a 
proper cholestericHiquid-crystal polymer. The cholesteric-liquid-crystal polymer is excellent in 
the superposition effectiveness of a liquid crystal layer, the point of thin-film-izing, the point 
that change of the optical property to viewing-angle change can form a small liquid crystal 
display with a large angle of visibility, etc.. and its large thing of a birefringence is more desirable 
than points, such as a size of the wavelength region of selective reflection, above all. A circular 
polarization of light detached core can be formed in the cholesteric-liquid-crystal polymer layer 
more than one layer or two-layer. 

[001 7] Incidentally as an example of a cholesteric-liquid-crystal polymer, the thing of the 
principal chain mold with which the straight-line-like atomic group (meso gene) of the conjugate 
property which gives a liquid crystal stacking tendency was introduced into the principal chain 
and side chain of a polymer, or a side-chain mold etc. is raised. Rather than points, such as 
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handling nature and the stability of the orientation in operating temperature, the 
cholestericHiquid-crystal polymer whose glass transition temperature is 30-150 degrees C can 
use preferably. In addition, it has the structure which combined the meso gene radical which 
minds the spacer section which gives flexibility if needed as an example of said principal chain 
type of cholesteric-liquid-crystal polymer, and consists of a Para permutation ring compound 
etc., for example, polymers, such as a polyester system, a polyamide system, a polycarbonate 
system, and a polyester imide system, are raised. 

[0018] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent 
content, a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer 
of a nematic system and a cholesteric system, etc. which have the low-molecular-liquid-crystal 
compound (meso gene section) which makes polyacrylate, polymethacrylate, a polysiloxane. poly 
malonate, etc. a principal chain frame, minds the spacer section which consists of an atomic 
group of conjugate property as a side chain as an example of the cholesteric-liquid-crystal 
polymer of a side-chain mold if needed, and consists of a Para permutation ring compound etc. 
are raised. 

[0019] Like the above, it can consider as the thing of a cholesteric stacking tendency with the 
method which introduces the proper chiral component which consists of a compound which has 
asymmetrical carbon also in what has the Para permutation ring compound which gives the 
nematic stacking tendency which consists of the Para permutation aromatic-series unit, the 
Para permutation cyclohexyl ring unit, etc. like for example, an azomethine form, an azo form, an 
AZOKISHI form and an ester form, a biphenyl form and a phenylcyclohexane form, and a bicycio 
hexane form, a low-molecular chiral agent, etc. (JP,55-21479,A. U.S. Pat. No. 5332522, etc.). In 
addition, a cyano group, the alkyi group, alkoxy group of the end substituent in the para position 
in the Para permutation ring compound, etc. may be proper. 

[0020] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n- 
polyoxymethylene chain-(CH2CH20) m-, etc. which show flexibility are raised, the chemical 
structure of the meso gene section etc. determines suitably the number of cycles of the 
structural unit which forms the spacer section — having — general — the case of a 
polymethylene chain — n — 0-20, and the case where they are 2-12, and a polyoxymethylene 
chain above all — m — 0-10 — it is 1-3 above all. 

[0021] The polarizing element of this invention has the circular polarization of light detached 
core 2 which becomes drawing 1 and drawing 2 from the cholesteric-liquid-crystal polymer 
layers 21 and 22 more than one layer or two-layer on the birefringence base material 1 like 
instantiation. Although the formation can be performed by the approach of laminating for 
example, a birefringence base material and the film of a cholesteric-liquid-crystal polymer 
through a glue line if needed etc., it is performed by the approach of generally carrying out the 
coating attachment of the cholesteric-liquid-crystal polymer on a base material. 
[0022] A circular polarization of light detached core is formed by carrying out orientation 
processing of the cholesteric-liquid-crystal polymer. The orientation processing can be 
performed by the approach according to conventional low-molecular liquid crystal. Incidentally 
as the example, film prepared on the base material, such as polyimide and polyvinyl alcohol, on 
the proper orientation film which consists of what carried out rubbing processing with the rayon 
cloth etc., a method vacuum evaporationo layer of slanting of Si02, etc. A liquid crystal polymer 
is developed on the oriented film by drawing etc. Or more than glass transition temperature It 
heats under to isotropic phase transition temperature, after the liquid crystal polymer molecule 
has carried out GURANJAN orientation, it cools under to glass transition temperature, and it 
considers as a vitreous state, and the approach of forming the flozen layer by which the 
orientation concerned was fixed etc. is raised. In addition, the above-mentioned film of a liquid 
crystal polymer can obtain this flozen layer by exfoliating from a base material. 
[0023] Also with a heating melting method, expansion of the aforementioned liquid crystal 
polymer is good, and can also be developed as a solution by the solvent. As the solvent, proper 
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things, such as a methylene chloride, a cyclohexanone and a trichloroethylene, 
tetrachloroethane and N-nnethyl pyrrolidone, and a tetrahydrofuran, can be used, for example. 
[0024] The aforementioned expansion can be performed by proper approaches, such as a spin 
coat method, the roll coat method, the flow coat method and the printing method, a dip coating 
method and the flow casting forming-membranes method, the bar coat method, and gravure. On 
the occasion of expansion, the superposition method of the cholestericHiquid-crystal polymer 
layer which minded the orientation film if needed etc. can be taken. 

[0025] Especially the thickness of a cholestericHiquid-crystal polymer layer has above all 3-20 
micrometers more desirable than points, such as turbulence of orientation, prevention of 
permeability lowering, and selective reflection nature (wavelength range which shows circular 
dichroism). 1-50 micrometers 0.5-100 micrometers. In addition, on the occasion of formation of 
a cholesteric-liquid-crystal polymer layer, the various additives which consist of a stabilizer or 
plasticizer metallurgy groups can be blended if needed. 

[0026] A circular polarization of light detached core can also be formed in drawing 2 like 
instantiation as a superposition layer of two-layer or the three or more-layer 
cholesterio-liquid-crystal polymer layers 21 and 22. Superposition-izing is more advantageous 
than the point of coping with the wavelength shift of the formation of an extensive wavelength 
region of isolation, or oblique-incidence light etc., and it is desirable to superimpose in the 
combination from which the main wavelength of the reflected light differs in that case. 
[0027] That is, since it is less than the whole region of the light desired when applying to a liquid 
crystal display etc. also in the wavelength range, the wavelength region which is made to 
superimpose the cholestericHiquid-crystal polymer layer from which selective reflection nature 
differs, and shows circular dichroism can be made to expand in such a case, although a 
limitation is located in the wavelength region which shows selective reflection nature (circular 
dichroism) and the limitation also has usually the case of the large range which reaches about 
lOOnm wavelength region in the cholesteric-liquid-crystal polymer layer of a monolayer. 
[0028] It is the combination which reflects the circular polarization of light of the same 
polarization direction, and the cholesteric-liquid-crystal polymer layer whose main wavelength 
of selective reflection is incidentally 300-900nm can be used in the combination from which the 
main wavelength of selective reflection differs, and the circular polarization of light detached 
core which can cover a light region by superimposing the 2-6 kinds can be formed efficiently. 
[0029] In addition, it aims at loading of the polarization in the condition that it can prevent and 
use that the point made into combination although the circular polarization of light of the same 
aforementioned polarization direction is reflected will be in a polarization condition which 
arranges the phase condition of the circular polarization of light reflected on each class, and is 
different in each wavelength region. 

[0030] In addition, although a thing proper as a cholesteric-liquid-crystal polymer may be used 
as described above, the wavelength region of selective reflection becomes large and the larger 
liquid crystal polymer of phase contrast can be used more preferably than points, such as 
allowances over relief of a number of layers, or the wavelength shift at the time of a large angle 
of visibility. Moreover, it is more desirable than the point of reducing the angular dependence of 
the color change by viewing-angle change that the main wavelength of selective reflection is 
overlapped one by one than a short thing, and arranges a quarter-wave length plate to the long 
wavelength side. 

[0031] although a difference of the main wavelength of the selective reflection in said 
cholesteric-liquid-crystal polymer carried out is based on a difference of the spiral pitch of clan 
JAN orientation — this invention — if — you may be the circular polarization of light detached 
core of proper gestalten, such as a circular polarization of light detached core from which a 
spiral pitch changes in the thickness direction, and a circular polarization of light detached core 
from which the cholesteric-liquid-crystal polymer layer more than two-layer [ of a spiral pitch 
difference ] is overlapped as the sequence of merits and demerits based on the main 



4/12 



2004/04/12 15:15 



http://www4.ipdl.ipo.go.jp/cgi-bin/tran_web,cgi_ejje 



wavelength of the reflected light, and a spiral pitch changes in the thickness direction. 
[0032] The above mentioned spiral pitch of the structure of changing in the thickness direction 
is also effective in amplification of the wavelength region of selective reflection etc. In that 
case, the layer system to which the cholesteric-liquid-crystal polymer layer from which a spiral 
pitch differs between the cholesteric-liquid-crystal polymer layers of the same spiral pitch 
contains the cholesteric-liquid-crystal polymer layer of the spiral pitch same like the thing of 
the gestalt which intervened one layer or more than two-layer more than two-layer as the 
sequence of the merits and demerits of said main wavelength Is permitted. 
[0033] In addition, actuation of pasting up the predetermined number of two sheets or three 
sheets or more of cholesteric-liquid-crystal polymer layers which carried out orientation 
processing, for example by thermocompression bonding etc. can perform manufacture of the 
circular polarization of light detached core from which the above-mentioned spiral pitch 
changes in the thickness direction. In thermocompression bonding processing, a method with the 
proper method which heats a cholesteric-liquid-crystal polymer layer under to isotropic phase 
transition temperature more than glass transition temperature, and carries out 
sticking-by-pressure processing through proper heating press means, such as a roll laminator, 
can be taken. 

[0034] In the case of the flozen layer of the liquid crystal polymer which consists of an one 
object with a base material, the polarizing element by the circular polarization of light detached 
core from which a spiral pitch changes in the thickness direction, as a result this invention can 
be obtained by carrying out superposition processing according to the above so that the flozen 
layers may be close. 

[0035] When said base materials 1 and 3 more than two-layer remain on the front reverse side 
of a polarizing element etc. like the instantiation to drawing 2 in the aforementioned case, as for 
support base materials 3 other than birefringence base material 1 , it is more desirable than 
points, such as maintenance of visibility, to use that to which the phase contrast by the 
birefringence like a triacetyl cellulose film or an amorphous polyolefine film applied to the small 
former correspondingly as much as possible. 

[0036] In addition, the circular polarization of light detached core from which a spiral pitch 
changes in the thickness direction may show the wavelength region of the continuous reflected 
light, and may show the wavelength region of the discontinuous reflected light. A circular 
polarization of light detached core more desirable than points, such as rainbow nonuniformity 
prevention, shows the wavelength region of the continuous reflected light. 
[0037] Manufacture of the aforementioned circular polarization of light detached core can heat 
the superposition object of the cholesteric-liquid-crystal polymer layer formed by the 
thermocompression bonding actuation described above, for example under to isotropic phase 
transition temperature more than glass transition temperature, and can be performed by the 
approach of forming the orientation layer which the cholesteric-liquid-crystal polymer which 
forms an up-and-down layer in the adhesion interface mixed etc. 

[0038] The cholesteric-liquid-crystal polymer layer in which the cholesteric-liquid-crystal 
polymer of an up-and-down layer was mixed, and was formed in the above forms the circular 
polarization of light detached core from which the spiral pitch differed also from the 
up-and-down layer, and the spiral pitch changed to the multistage story in the thickness 
direction, and the spiral pitch takes the mean value of the cholesteric-liquid-crystal polymer 
layer which forms an up-and-down layer, and forms usually the field which shows the 
wavelength region of the reflected light which continued with the up-and-down layer. 
[0039] Therefore, when it uses in the combination of the cholesteric-liquid-crystal polymer 
layer which the wavelength region of the reflected light does not overlap in an up-and-down 
layer, i.e., the combination in which the lack region discontinuously called at the wavelength 
region of the reflected light exists, the cholesteric-liquid-crystal polymer layer formed of mixing 
of an up-and-down layer can fill said lack region, and can continuation-ize the wavelength 
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region of the reflected light. 

[0040] Therefore, for example, a reflected wave length region means that the circular 
polarization of light detached core reflected using two sorts of cholesteric-liquid-crystal 
polymer layers, a thing SOOnm [ or less ] and a thing 600nm or more, also about the light of the 
500-600nm wavelength region which is the non-contiguous areas of a reflected wave length 
region can be obtained, and this can form the circular polarization of light detached core which 
is superposition of few cholesteric-liquid-crystal polymer layers, and shows the reflected wave 
length region of a wide band. 

[0041] The polarizing element of this invention can be preferably used for formation of a liquid 
crystal display etc. In that case, a polarizing element can also be used as an optical element 
which added the quarter-wave length plate which becomes at least the one side from the phase 
contrast layer more than one layer or two-layer. The example of an optical element was shown 
in drawing 3 and drawing 4 . 4 is a quarter-wave length plate and 41 and 42 are phase contrast 
layers. Further 5 is a polarizing plate. 

[0042] Like instantiation, a quarter-wave length plate is for linearly-polarized-light-izing the 
circular polarization of light which penetrated the circular polarization of light detached core 2, 
and is formed in drawing 3 and drawing 4 in the phase contrast layer more than one layer or 
two-layer. As for a quarter-wave length plate, it is more desirable than points, such as 
reduction of the angular dependence of the color change by viewing-angle change, to arrange to 
the long wavelength side of the main wavelength of the reflected light in a circular polarization 
of light detached core. 

[0043] In the case of a light region, as a quarter-wave length plate (phase contrast layer), that 
whose transverse-plane phase contrast is 100-180nm is preferably used from points, such as 
linearly polarized light-ized effectiveness and compensation of the color change by the slanting 
transmitted light. That is, when the refractive index of ny and the thickness direction is set to 
nz and thickness is set to d for the refractive index of the direction which intersects 
perpendicularly the maximum refractive index within a field with nx and it. the quarter-wave 
length plate with which are satisfied of formula:(nx-ny) d=**nd=100-180nm is used preferably. 
[0044] The phase contrast layer used if needed with the phase contrast layer which shows said 
quarter-wave length plate function It is made as much as possible in agreement with the color 
balance of the light which carried out the vertical transparency of the color balance of the light 
which carried out the slanting transparency of the phase contrast layer which shows a 
quarter-wave length plate function. It is [ aiming at making the check by looking through a 
polarizing plate into neutral colors with more little coloring etc. ] for compensation, and 
transverse-plane phase contrast (**nd) is desirable also 100-720nm, and it is used. 
[0045] In addition, Nz of the phase contrast layer which can be used in the above more 
preferably than points, such as compensation of color change, to which the refractive index of 
the thickness direction is expressed with what is larger than that of one side of field inboard or 
both, or formula:(nx-nz)/(nx-ny) is especially 1 .5 or less (all permit a minus value) thing two or 
less above all five or less. 

[0046] As for a phase contrast layer, what may form with arbitrary construction material, is 
excellent in transparency, shows 80% or more of light transmittance above all, and gives uniform 
phase contrast is desirable, the oriented film which consists of a polymer generally illustrated 
with the above-mentioned birefringence base material, and a liquid crystal polymer — the liquid 
crystal polymer of twist orientation etc. is used above all, 

[0047] Control of properties, such as **nd. above mentioned Nz, an above mentioned refractive 
index of the thickness direction, etc., can be performed according to the case of the 
above-mentioned birefringence base material. Based on a monolayer object. 5-500 micrometers, 
above all, although especially the general thickness of a phase contrast layer is 20-200 
micrometers, it is not limited to this 10-300 micrometers. 

[0048] In addition, when forming phase contrast layers, such as a quarter-wave length plate, in a 
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liquid crystal polymer, according to the case of the above-mentioned circular polarization of 
light detached core, it can obtain as what has a gestalt with the proper orientation layer of the 
liquid crystal polymer supported with the oriented film and transparence base material of a liquid 
crystal polymer etc. When a liquid crystal polymer is used, the target phase contrast layer can 
also be formed without drawing processing. 

[0049] Like the above, the quarter-wave length plate may consist of a phase contrast layer of a 
monolayer, and may consist of a superposition object of the two-layer or the three or 
more-layer phase contrast layer from which phase contrast is different. SuperpositionHzing of 
the phase contrast layer from which phase contrast is different is effective in amplification of 
the wavelength range which functions as a target quarter-wave length plate and a target 
compensating plate etc. When considering as the superposition object of a phase contrast layer, 
it is more desirable than the point which arranging a phase contrast layer with the refractive 
index of the thickness direction higher than at least one side of the refractive index within a 
field one layer or more than two-layer described above. 

[0050] An optical element more desirable than points, such as the improvement effectiveness of 
brightness, penetrates the linearly polarized light of a predetermined polarization shaft, and 
reflects the other light. An optical element can also be made into the gestalt which has arranged 
the polarizing plate 5 above the quarter-wave length plate 4 like instantiation to drawing 4 . In 
this case, it can apply to a liquid crystal cell as it is, without using a separate polarizing plate. 
[0051] As a polarizing plate, what has the proper thing which prepared transparent protection 
layer can be used for the absorption mold polarizing plate which made the dichroism matter 
contain, a polyene oriented film, or the film concerned. Incidentally as an example of an 
absorption mold polarizing plate, the film which dichroism matter, such as iodine and dichromatic 
dye, was made to stick to the hydrophilic high polymer film like a polyvinyl alcohol system film, a 
partial formal-ized polyvinyl alcohol system film, and an ethylene-vinylacetate copolymer 
system partial saponification film, and was extended is raised. Moreover, as an example of a 
polyene oriented film, the dehydration processing object of polyvinyl alcohol, the 
demineralization acid-treatment object of a polyvinyl chloride, etc. are raised. In addition, 
although the thickness of a polarizing plate is 5-80 micrometers usually, it is not limited to this. 
[0052] It is made to penetrate a polarizing plate, preventing an absorption loss for the light 
linearly-polarized-light-ized by altitude through the achievement nature, i.e., quarter-wave 
length plate, of a bright display in formation of a liquid crystal display as much as possible, and 
what has high degree of polarization is preferably used for it like the absorption mold polarizing 
plate of dichroism matter content etc. from the point of obtaining the display of the good 
contrast ratio by the incidence of the advanced linearly polarized light to a liquid crystal cell 
etc. Above all, the absorption mold polarizing plate of 99% or more of dichroism matter content 
is especially used [ light transmittance ] for degree of polarization preferably 95.0% or more at 
40% or more. 

[0053] Especially, the aforementioned transparent protection layer is prepared for the purpose 
of protection, when lacking in a water resisting property like the polarizing plate of dichroism 
matter content, and although it considered as the spreading method and film of plastics, it may 
be formed by the method with a proper laminating method etc. When forming by separation 
objects, such as a film, it is more desirable than points, such as prevention of a reflective loss, 
to carry out laminating unification by the glue line. The thickness of transparent protection layer 
may be determined suitably and. especially generally is set to 1-300 micrometers 500 
micrometers or less above all 1mm or less. In addition, a proper thing may be used as plastics 
and the thing of instantiation etc. is raised with the above-mentioned birefringence base 
material etc. 

[0054] In addition, a transparence resin layer can also be formed in the gestalt of surface 
detailed irregularity structure by the method which makes a particle contain. What shows 
transparency also for conductive things, such as the silica whose mean diameter is 0.5-5 
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nnicrometers, an alumina, a titania, a zirconia, tin oxide, indium oxide, cadmium oxide, and 
antimony oxide, in transparence resin layers, such as organic system particles, such as a certain 
inorganic system particle, and bridge formation or non-crosslinked polymer, is used for the 
particle. The content of a particle has 5-20 common % of the weight above all two to 25% of 
the weight. 

[0055] Although it faces arranging a polarizing plate to the quarter-wave length plate up side 
and the arrangement include angle of the polarizing plate to a quarter-wave length plate can be 
suitably determined as the phase contrast property of a quarter-wave length plate, or it 
according to the property of the circular polarization of light which carries out incidence etc. It 
is more desirable than points, such as improvement in efficiency for light utilization, to arrange 
the transparency shaft of a polarizing plate to parallel as much as possible to the polarization 
direction (the oscillating direction) of the light linearly-polarized-light-ized through the 
quarter-wave length plate. 

[0056] The optical element of this invention linearly-polarized-light-izes the circular polarization 
of light and elliptically polarized light which penetrated the polarizing element which divides the 
light from the light sources, such as the natural light, into the circular polarization of light on 
either side through an echo and transparency with a quarter-wave length plate, and enables it 
to supply them to a polarizing plate etc. Therefore, as illustrated to drawing 5 and drawing 6 , 
this polarizing element and optical element can be arranged on the proper surface light source 6 
which has a reflecting layer at the rear face, such as a side light mold light guide plate and an 
EL lamp, and a lighting system suitable as a back light of a liquid crystal display etc. can be 
formed. In addition, the surface light source of the example of drawing comes to arrange the 
light source 62 on the side face of a light guide plate 6 in which it has a reflecting layer 61 at 
the rear face. 

[0057] According to the lighting system of the example of said drawing, the light from the light 
source 62 carries out incidence to the side face of a light guide plate 6, outgoing radiation is 
carried out from the front face of a light guide plate through the echo in a rear face etc., and 
the outgoing radiation light penetrates the circular polarization of light detached core 2 arranged 
to the front-face side of a light guide plate as the predetermined circular polarization of light 
(vertical) and elliptically polarized light (slant), is linearly-polarized-light-ized through the 
quarter-wave length plate 4. and carries out incidence to a polarizing plate 5. On the other 
hand, it is reflected through the reflecting layer 61 which carried out re-incidence to the light 
guide plate 6 where a polarization condition is canceled through the birefringence base material 
1, and has been arranged at the rear face, and incidence of the light reflected by the circular 
polarization of light detached core 2 as the circular polarization of light besides predetermined is 
again carried out to the circular polarization of light detached core 2 as a return light. 
[0058] A polarization condition is canceled through the birefringence base material 1, and the 
reflected light by the aforementioned circular polarization of light detached core turns into the 
part and light in which the reflected light of abbreviation one half may penetrate a circular 
polarization of light detached core above all. Therefore, the reflected light by the circular 
polarization of light detached core is shut up between a circular polarization of light detached 
core and a light guide plate until it penetrates the circular polarization of light detached core, 
and it repeats an echo among them. 

[0059] While the reflected light is shut up in a side light mold light guide plate like the above 
between a circular polarization of light detached core and the reflecting layer of a light guide 
plate and an echo is repeated by the meantime, a circular polarization of light detached core will 
be penetrated, outgoing radiation is carried out with the initial transmitted light of the incident 
light from the light source, and. thereby, the unused part of the light by the reflective loss is 
reduced. 

[0060] On the other hand, the light which carried out outgoing radiation from the circular 
polarization of light detached core is changed into the linearly polarized light or elliptically 
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polarized light with many linearly polarized light components through a quarter-wave length 
plate, a polarizing plate is penetrated without hardly absorbing this conversion light, when that 
direction of the linearly polarized light agrees with the transparency shaft of a polarizing plate, 
and, thereby, the unused part of the light by the absorption loss is also reduced. Consequently, 
in the former, the light used as a reflective loss or an absorption loss can also be used 
effectively, and the utilization effectiveness of light can be raised. Therefore, as the surface 
light source, the light guide plate of a side light mold can use preferably. 

[0061] The proper thing which has a reflecting layer at the rear face and was made to carry out 
outgoing radiation of the light to a front-face side as the aforementioned light guide plate can 
be used. Preferably, the thing which has absorption [ be nothing ] of light and which carries out 
outgoing radiation efficiently is used. (The cold, heat) A well-known side light mold back light 
etc. is the example in the liquid crystal display which arranges the light source of the linear light 
source of a cathode-ray tube etc.. light emitting diode, etc. on the side face of a light guide 
plate 6, and was made to carry out outgoing radiation of the light transmitted to the light guide 
plate in the inside of a light guide plate to the one side side of a plate by diffusion, an echo and 
diffraction, interference, etc. 

[0062] In the above, the light guide plate which was made to carry out outgoing radiation of the 
internal transmission light to an one side side can be obtained above all as concavo-convex 
structure, a thing which gave concavo-convex detailed prism array-like structure at what 
prepared difFuser in transparence, the optical outgoing radiation side of a translucent resin plate, 
or its rear face the shape of a dot, and in the shape of a stripe, and the rear face of a resin 
plate. 

[0063] In addition, the reflecting layer 61 prepared in the rear face of a light guide plate is more 
effective than the point of preventing the incident light from the light source leaking from a rear 
face, and preventing a reflective loss nearly thoroughly with the echo of the return light through 
a polarizing element etc. A reflecting layer can be formed in the reflector where the specular 
reflection layer represented with the metal side which consists of vacuum evaporationo layers, 
such as the diffuse reflection layer and aluminum which are represented with a concavo-convex 
side etc., and silver, a resin plate which prepared it, a metallic foil, etc. is proper. 
[0064] On the occasion of formation of a lighting system, like instantiation, one layer or more 
than two-layer are arranged if needed in predetermined locations, such as a vertical side of a 
light guide plate 6, and a side face, and auxiliary means, such as a light source holder for leading 
the diffusion plate for obtaining the prism array layer 7 which consists of a prism sheet for 
controlling the direction of outgoing radiation of light etc.. and uniform luminescence, and the 
outgoing radiation light from a linear light source to the side face of a light guide plate, are used 
as a proper combination object at drawing 6 . 

[0065] In the above, the dot given to the prism array layer arranged to the front-face side 
(optical outgoing radiation side) of a light guide plate, the diffusion plate, or the light guide plate 
may function also as a dissolution means of a polarization condition etc. by a spreading effect 
etc. In addition, when arranging the prism array layer more than two-layer, arranging in the 
condition that optical anisotropy is canceled is desirable by making the prism array in each class 
intersect perpendicularly thru/or cross, and being able to shift the arrangement include angle of 
an array. 

[0066] In this invention, the laminating unification of each class which forms a polarizing 
element, an optical element, and a lighting system, such as a birefringence base material, a 
circular polarization of light detached core and a quarter-wave length plate, a polarizing plate, 
and a light guide plate, can be carried out through a glue line if needed. Laminating unification of 
the formative layer is effective in the lowering prevention of compensation effectiveness, 
polarization conversion efficiency, etc. by lowering prevention of display grace etc., and gap of 
optical system by trespass prevention of control of the reflective loss in respect of each field, 
the foreign matter to a field side. etc. Therefore, also when a birefringence base material, a 
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circular polarization of light detached core and a quarter-wave length plate, a polarizing plate, a 
light guide plate, etc. are formed in two or more layers, respectively, it is desirable to carry out 
the adhesion unification of each class through a glue line etc. 

[0067] The adhesive layer which is excellent in stress relaxation nature above all although 
proper adhesives etc. can be used for the aforementioned laminating unification controls the 
stress produced with the heat from the light source etc. in a circular polarization of light 
detached core, a quarter-wave length plate, a polarizing plate, etc., change of the refractive 
index generated according to photoelasticity deformation is prevented, and it can use more 
preferably than the point which forms the liquid crystal display which is bright and is excellent in 
visibility or the dependability of display grace. 

[0068] The transparent binder which comes to use proper polymers, such as for example, an 
acrylic polymer, a silicone system polymer and polyester, polyurethane and a polyether, and 
synthetic rubber, can be used for formation of an adhesive layer. Above all, an acrylic binder can 
use preferably from points, such as optical transparency, and an adhesion property, 
weatherability. 

[0069] moreover, points, such as the tightness of the photoelasticity deformation by relaxation 
of the internal stress generated inside a layered product with heat as an adhesive layer, — a 
relaxation modulus — 2x105 - 1x107 dyne/cm2 — the thing of 2x106 - 8x106 dyne/cm2 is 
desirable above all. 

[0070] The thickness of an adhesive layer may be determined suitably. Especially generally 
2-200-micrometer 1-500 micrometers are set to 5-100 micrometers above all from points, such 
as adhesive strength and thin-shape-izing. In addition, proper additives, such as the tackifier 
like petroleum system resin, rosin system resin, terpene system resin and cumarone indene 
system resin, phenol system resin and xylene system resin, and alkyd system resin, phthalic 
ester and phosphoric ester, chloroparaffin and polybutene, a softener like a polyisobutylene or 
other various bulking agents, and an antioxidant, can be blended with an adhesive layer if 
needed. 

[0071] Formation of the optical element which carried out laminating unification carries out 
transfer of the adhesive layer which established Japanese tissue objects, such as a film, on the 
separator which comes to carry out surface treatment by the remover to the adhesion side of a 
polarizing element, a quarter-wave length plate is stuck by pressure on it, transfer of the 
adhesive layer is further carried out similarly on the quarter-wave length plate, and the method 
which arranges and sticks a polarizing plate by pressure on it is held. 

[0072] Moreover, after carrying out transfer of the adhesive layer prepared in adhesion sides, 
such as a light guide plate, on the separator and arranging and sticking a polarizing element by 
pressure on it, The method which carries out transfer of the adhesive layer similarly on it, and 
carries out sequential sticking by pressure of a quarter-wave length plate or the polarizing plate 
as occasion demands, Or the laminating of the adherends, such as a polarizing element, a 
quarter-wave length plate and a polarizing plate, and a light guide plate, is carried out in 
predetermined sequence through the adhesive layer beforehand prepared in the predetermined 
adhesion side, and the method which carries out press processing and sticks it by pressure in 
package is held. 

[0073] To the polarizing element by this invention, an optical element, and a lighting system, 
proper optical layers, such as an optical diffusion plate, can also be arranged in the proper 
location between the front face and layer. In that case, an optical layer may carry out laminating 
unification at a polarizing element etc. through the adhesive layer which is excellent in stress 
relaxation nature. This prior adhesion method has an advantage — the component which is 
excellent in the dependability by which quality was stabilized rather than the sequential 
adhesion method in an assembly line is obtained. 

[0074] In addition, in this invention, ultraviolet absorption ability can also be given with the 
method which processes components, such as a polarizing element, an optical element, the base 
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nnaterial which fornns a lighting systenn and a liquid crystal polymer layer, a quarter-wave length 
plate and a polarizing plate, a light guide plate, and a glue line, other optical layers, with 
ultraviolet ray absorbents, such as for example, a salicylate system compound, a benzo phenol 
system compound, a benzotriazol system compound, a cyanoacrylate system compound, and a 
nickel complex salt system compound. 

[0075] As mentioned above the polarizing element and optical element of this invention A 
reflective loss is prevented by using in combination with the proper surface light sources, such 
as a side light mold light guide plate, carrying out the depolarization of the reflective circular 
polarization of light by the circular polarization of light detached core, and reusing as an 
outgoing radiation light. The absorption loss by the polarizing plate is prevented by changing into 
the condition that carry out phase control of the outgoing radiation light through a quarter-wave 
length plate, and the linearly polarized light component of polarizing plate permeability is 
included richly, and it enables it to aim at improvement in brightness. 

[0076] Therefore, the light which is excellent in the utilization effectiveness of light and is easy 
to penetrate a polarizing plate is offered, and it can use for various equipments preferably as a 
back light system in a liquid crystal display etc. from large-area-izing etc. being easy. In that 
case, it is more desirable than the point of using the light which carried out outgoing radiation of 
the quarter-wave length plate as the light source that the linearly polarized light component 
which may penetrate a polarizing plate as a msuor-axis direction component of the linearly 
polarized light or elliptically polarized light etc. is included 70% or more above all 65% or more. 
[0077] The liquid crystal display which used the lighting system by this invention for the back 
light system was illustrated to drawing 7 and drawing 8 . This arranges a liquid crystal cell 8 
through an optical element to the optical outgoing radiation side side of the light guide plate 6 
which forms a lighting system, and a liquid crystal cell 8 is arranged like the example of drawing 
at the quarter-wave length plate 4 side of an optical element. In addition. 81 are a polarizing 
plate and an optical diffusion plate for check-by-looking light diffusion in 9 among drawing. 
[0078] The optical element and lighting system of this invention can be especially used for 
formation of the liquid crystal display which has a polarizing plate on both sides of a liquid 
crystal cell preferably. In addition, in the case of the optical element which has a polarizing plate 
to the quarter-wave length plate up side, the polarizing plate of the side which prepares the 
optical element in a liquid crystal cell is omissible. 

[0079] A liquid crystal display is formed by assembling suitably component parts, such as a 
polarizing plate, a liquid crystal cell, a back light, and a phase contrast plate for compensation as 
occasion demands, and generally, incorporating an actuation circuit etc. Although there is 
especially no definition except for the point which arranges an optical element or a lighting 
system through a quarter-wave length plate side thru/or a polarizing plate side like the above in 
this invention to the check-by-looking tooth-back side of a liquid crystal cell and it can form 
according to the former, as for each component part, it is desirable that adhesion unification is 
carried out through an adhesive layer. 

[0080] Moreover, although the optical element and lighting system of this invention can be 
preferably used for the thing using a liquid crystal cell with the need of carrying out incidence of 
the light of a polarization condition, for example, a twist nematic liquid crystal, and a super twist 
nematic liquid crystal etc.. they can be used for the thing using the liquid crystal of the guest 
host system which distributed the liquid crystal and the dichroism matter of a non-twisting 
system in liquid crystal, or a ferroelectric liquid crystal etc. 

[0081] On the occasion of formation of a liquid crystal display, proper optical layers, such as a 
phase contrast plate for compensation formed between the optical diffusion plate formed, for 
example on the polarizing plate by the side of a check by looking, an anti glare layer, an 
antireflection film and a protective layer, a guard plate or a liquid crystal cell, and polarizing 
plates, such as a check-by-looking side, can be arranged suitably. 

[0082] The aforementioned phase contrast plate for compensation aims at compensating the 
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wavelength dependency of a birefringence etc. and raising visibility etc. In this invention, it is 
arranged if needed between the polarizing plate by the side of a check by looking or/and a back 
light, and a liquid crystal cell etc. In addition, as a phase contrast plate for compensation, a 
proper thing can be used according to a wavelength region etc.. and it may be formed as a 
superposition layer of the phase contrast layer more than one layer or two-layer. The phase 
contrast plate for compensation can be obtained as an oriented film, a liquid crystal polymer 
layer, etc. of instantiation with the above-mentioned quarter-wave length plate. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[The technical technical problem of invention] Maintaining the height of efficiency for light 
utilization and the lowness of rainbow nonuniformity by the polarizing element which used the 
small support base material as much as possible, this invention develops the polarizing element 
which can use the support base material according to the manufacture approaches, such as an 
oriented film which is excellent in many physical properties, such as reinforcement, thermal 
resistance, and moisture resistance, a utilization gestalt, etc., and a birefringence makes it a 
technical problem to obtain the liquid crystal display which is excellent in brightness or visibility. 
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MEANS 

[Means for Solving the Problem] This invention offers the polarizing element characterized by 
Nz defined by formula:(second-nz)/(second-nf) having the circular polarization of light detached 
core which consists of a cholesteric-liquid-crystal polymer layer more than one layer or 
two-layer on 2.5 or less birefringence base material, when the refractive index of each direction 
of the lagging axis within a field and a phase leading shaft is set to ns and nf and the refractive 
index of the thickness direction is set to nz. 

[0006] Moreover, the quarter-wave length plate with which this invention consists of a phase 
contrast layer more than one layer or two-layer on the circular polarization of light detached 
core in the aforementioned polarizing element. The optical element characterized by having the 
polarizing plate of dichroism matter content if needed on it, And the lighting system 
characterized by having an aforementioned polarizing element or an aforementioned optical 
element through the circular polarization of light detached core side on the surface light source 
which has a reflecting layer at the rear face, and the liquid crystal display characterized by 
having a liquid crystal cell through a polarizing plate at the optical outgoing radiation side of the 
lighting system in a list are offered. It is. 
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EXAMPLE 



[Example] 

After carrying out coating of the 20-% of the weight tetrahydrofuran solution of an acrylic 
thermotropic cholesteric-liquid-crystal polymer to the polyvinyl alcohol rubbing processing side 
(about 0.1 -micrometer thickness) established in the oriented film of 20 micrometers in thickness 
it is thin from an example IPET film. Nz1.95. and the double refractive-index difference 0.090 
within a field with a wire bar and carrying out heating orientation processing for 5 minutes at 
160 degrees C, it cools radiationally at a room temperature. The circular polarization of light 
detached core which reflects the right-handed circularly polarized light of 4 micrometers in 
thickness and 450-540nm of wavelength regions of selective reflection was formed. 
[0084] On the other hand, it is a difference of a meso gene ratio on the polyvinyl alcohol rubbing 
processing side with a thickness of 50 micrometers which does not show a birefringence 
according to the above of a triacetic-acid cellulose film. The wavelength region of selective 
reflection formed the circular polarization of light detached core with a thickness of 4 
micrometers which reflects the right-handed circularly polarized light by 570-650nm, liquid 
crystal polymer layers were piled up. the circular polarization of light detached core obtained 
above on it was introduced into the 1 30-degree C lamination roll, and the polarizing element 
which has the circular polarization of light detached core whose wavelength region of the 
selective reflection which consists of a superposition object which the liquid crystal polymer 
layer stuck is 450-650nm was obtained. 

[0085] subsequently, after pasting up the quarter-wave length plate whose transverse-plane 
phase contrast which consists of an oriented film of a polycarbonate is 140nm through the 
acrylic adhesive layer with a thickness of 20 micrometers on the triacetic-acid cellulose film 
side (there are many spiral pitches of a circular polarization of light detached core — it is — a 
side) of said polarizing element and obtaining an optical element, it has been arranged on the 
surface light source through the PET oriented film side of said polarizing element, press sticking 
by pressure was carried out through the acrylic adhesive layer with a thickness of 20 
micrometers, and the lighting system was obtained. In addition, the surface light source arranges 
a cold cathode tube with a diameter of 3mm on the side face of an acrylic light guide plate with 
a thickness of 4mm in which dot printing was performed to the rear face, surrounds it with a 
vacuum-plating-of-aluminium film, and consists of what prepared the reflective sheet which 
consists of foaming polyester film in said dot underside. 

[0086] Replaced with the example 2PET oriented film, and the drawing polycarbonate film of 
Nzl.1. the double refractive-index difference 0.001 within a field, and 116nm of transverse-plane 
phase contrast was used, and also the polarizing element, the optical element, and the lighting 
system were obtained according to the example 1 . 

[0087] Replaced with the example 3PET oriented film, and the drawing polycarbonate film of 
Nzl.1. the double refractive-index difference 0.0045 within a field, and 270nm of 
transverse-plane phase contrast was used, and also the polarizing element, the optical element. 
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and the lighting system were obtained according to the example 1. 

[0088] As an example of comparison 1PET oriented film, the thing of Nz3.3 and the double 
refractive-index difference 0.073 within a field was used, and also the polarizing element, the 
optical element, and the lighting system were obtained according to the example 1 . 
[0089] The triacetic-acid cellulose film with a thickness of 50 micrometers in which a 
birefringence is not shown was used, and also it replaced with the example of comparison 2PET 
oriented film, and the polarizing element, the optical element, and the lighting system were 
obtained according to the example 1 . Therefore, a polarizing element has the same 
triacetic-acid cellulose film as both sides. 

[0090] While having arranged the TFT-liquid-crystal panel of marketing which has a polarizing 
plate to both sides and measuring the brightness of the direction of a transverse plane (vertical) 
to the optical outgoing radiation side of the lighting system obtained in the assessment trial 
example and the example of a comparison (the TOPCON CORP. make, BM-5), visual 
observation of the visibility covering the direction of strabism of 45 right and left was carried 
out from the transverse plane. In addition, on the occasion of arrangement of a liquid crystal 
panel, the crossed axes angle of the drawing shaft of a quarter-wave length plate and the 
drawing shaft of a nearby polarizing plate was made into 45 degrees. 
[0091] The aforementioned result was shown in degree table. 
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* NOTICES * 
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original precisely. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The sectional view of the example of a polarizing element 

[Drawing 21 The sectional view of other examples of a polarizing element 

[Drawing 31 The sectional view of the example of an optical element 

[Drawing 41 The sectional view of other examples of an optical element 

[Drawing 51 The sectional view of the example of a lighting system 

[Drawing 61 The sectional view of other examples of a lighting system 

[Drawing 7l The sectional view of the example of a liquid crystal display 

[Drawing 81 The sectional view of other examples of a liquid crystal display 

[Description of Notations] 

1 : Birefringence base material 

2: Circular polarization of light detached core 

21 22: Cholesteric-liquid-crystal polymer layer 

3: Support base material 

4:1/4 wavelength plate 

41 42: Phase contrast layer 

5: Polarizing plate 

6: Light guide plate (surface light source) 
61: Reflecting layer 
62: Light source 
7: Prism array layer 

8: Liquid crystal cell (liquid crystal display) 
81: Polarizing plate 
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